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Description 

Industrial Field of Utilbatlon 

5 This Invention relates to substituted amine derivatives useful as medicines. More speclficaily, the present 
invention relates to compounds represented by the formula : 



(I) 



20 [wherein and each stand for an acyclic hydrocarbon residue or an alicycllc hydrocarbon residue ; R3 and 
R« each stand for hydrogen or a hydrocart^on residue which nnay contain hetero-atom(8) ; A stands for a carbon 
chain having two or more cart)on atoms which may contain ether linkage (-0-) or sulfide linkage (-S-) which 
may be substituted, and which may per se form a ring ; and )G each stand for oxygen atom or sulfur atom; 
and Y stands for amino group or an organic residue bonded through nitrogen atom, which may form a ring by 

25 combining with a carbon atom constituting A ; and their salts. 

Prior Art 



Arrhythmia is one of the diseases often observed especially In persons of advanced age, and, in serious 
30 conditions, it involves peril of life. Recently, coronary heart diseases have rapkliy ino'eased, and, therefore, 
counter-measures against fatal arrhythmia due to these diseases have come to be a matter of grave concern. 

Problems that the Invention Is to solve 

35 As therapeutic agents of arrhythmia, a variety of pharmaceuticals have been developed and used dinlcaliy 
(e.g. disopyramide). Since, however, causes of cardiac arrhytiimias are so complicated, anti-arrhythmic agents, 
which are effective against relatively more types of arrhytiimias and are less in undesirable side-effects, have 
been sought for, because conventional anti-anrhythmic agents are different in effecth/eness depending on 
symptoms. 

40 

Means of Solving the Problems 

The present invention is to provide the compounds of tiie above-mentioned formula (I) and tiieir salts useful 
as anti-anrhythmIc agents. 

45 As the acydlc hydrocarbon residue represented by tiie above-mentioned formula (I), for example, straight- 
chain or branched saturated hydrocarbon residues (all^l) and straight-chain or branched unsaturated hydrocar- 
bon residues (alkenyi, alkynyl) are mentioned. As ttie saturated hydrocarbon residue, for example, groups 
having about 1 to 18 carbon atoms, such as metiiyl, etiiyl, n-propyl, n-butyl. n-pentyl, n-hexyl, n-octyl, n-decyl, 
ivdodecyl, r>-hexadecyi, n-heptadecyl, r>-octade^, iso-propyt, iso-bufyl, iso-pentyl, iso-hexyl, seo-butyi, tert- 

50 bu^, tert-penfyi and neo-penfyl are mentioned. As tiie unsaturated hydrocarbon residue, for example, groups 
having about 2 to 18 carbon atoms, such as vinyl, ailyi, iso-propenyi, 1-propenyi, 2-butenyl, phytyl, 6-hep- 
tadecenyl, 8,11-octadecadierryl, etiiynyl and heptadecan-8-ynyl are mentioned. Among ttiese groups merv- 
tioned above, lower ail^ groups having about 1 to 5 cari^on atonns are preferable. 

As the ailcycllc hydrocarix)n residue represented by R^ or R^, tiiere are mentioned, for example, cydoaikyl 

55 groups having about 3 to 8 carbon atoms, such as cydopropyl, cydobutyl, cyclopentyt, cydohexyl, cydohepfyl 
and cydooctyl, cydoaikenyl groups having about 5 to 8 carbon atoms and containing one or two double bonds, 
such as 2-cydopenten-1-yl, 2,4-cydopentadien-1-yl, 2-cydohexen-1-yl and 2,4-cydohexadien-1-yl, and fused 
aiicydic hydrocarbon residues having about 9 to 11 cartwn atonvs, such as 1-indanyl, 2-indanyl, 1,2,3,4-tet- 
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rahydro-1-naphthyl and 1,2,3,44etrahydro-2-naphthyI. 

The alicyclic hydrocarbon residue represented by or R2 may have one or more (preferably not more than 
3) substiluents. Examples of the substituents include a lower (Ci^e) alkyl group such as methyl, ethyl, n-propyl, 
Iso-propyl, n-butyl or rvpentyl ; a halogeno group such as fluoro, bromo or chloro ; a halogeno-lower (Ci-e) alkyl 
5 group such as trifluoromethyl ; amino group ; an N-power (Ci_5) alkyl] amino group such as N-methylamino ; 
an IM,N-di power (Ci^ alkyl] amino group such as N.N-dimethylamino ; nitro group ; hydroxy group ; a lower 
(Cvfi) alkanoyi group such as fonmyl, acetyl or proplonyl ; and a lower (Ci-^) alkoxy group such as methoxy or 
ethoxy. 

As and R2 lower (Ci-s) alkyl groups are preferable. R^ and R^ may be groups of the same or different- 

10 species, more preferably both being the same species. 

Examples of the hydrocarbon residue optionally containing heterD-atom(s), represented by R^ or R-*, 
include an acyclic hydrocarbon residue, a cyclic hydrocarbon residue and a cyclic hydrocarbon residue con- 
taining hetero atom(s). All of these groups may have one or more (preferably not more than 3) substituents. 
As the acydic hydrocarbon residue, for example, a straight-chain or branched saturated hydrocarbon resi- 

15 due (alkyl) and a straight-chain or branched unsaturated hydrocarbon residue (alkenyl, aikynyl) are mentioned. 
As the saturated hydrocarbon residue, for example, groups having about 1 to 1 8 carbon atoms, such as methyl, 
ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, n-octyl, n-decyl, n-dodecyl, n-hexadecyl, n-heptadecyl, n-octadecyl, 
iso-propyl, isobutyl, iso-pentyl, Iso-hexyl, seo-bu^, tert-butyl, tert-pentyl and neo-pentyl are menttoned. As the 
unsaturated hydrocarbon residue, for example, groups having about 2 to 18 carbon atoms, such as vinyl, allyl, 

20 iso-propenyl. 1-propenyl, 2-butenyI, phytyl, 8-heptadecenyI, 8,11-octadecadienyl, ethynyl and heptadecan-a- 
ynyl are mentioned. Among these groups mentioned above, lower alkyl groups, alkenyl groups and aikynyl 
groups having about 1 to 5 carbon atoms are preferable, and lower (Ci_5) alkyl groups are nrwre preferable. 

As the cyclic hydrocarbon residue, there are mentioned, for example, groups such as a monocyclic satu- 
rated hydrocarbon residue, a monocyclic unsaturated hydrocarbon residue, an aromatic monocyclic hydrocar- 

25 bon residue, a condensed polycycllc hydrocarbon residue, and a bridged hydrocarbon residue. 

As the monocyclic saturated hydrocarbon residue, for example, cydoalkyl groups having about 3 to 8 car- 
bon atoms, such as cydbpropyl. cydobutyl, cyclopentyl, cydohexyl, cydoheptyl and cydooctyl are mentioned. 
As the monocydic unsaturated hydrocarbon residue, for example, cydoalkenyl groups having about 5 to 8 car- 
bon atoms and containing one or two double bonds, such as 2-cydopenten-1-yl, Z4-cyclopentadien-1-yl. 2- 

30 cydohexen-1-yl and 2,4.cydohexadlen-1-yl are mentioned. As the aromatic nrwnocydk; hydrocarbon residue, 
for example, phenyl group is mentioned. As the condensed pdycydic hydrocarbon residue, there are men- 
tioned, for example, bicydic or Iricydic aromatic hydrocarbon residues such as naphthyl and phenanthrenyl, 
partially or completely hydrogenated bicydic or tricyclic aromatic hydrocarbon residues such as i,2-dihyd- 
ronaphthyl, 1,4-dihydronaphthyI and perhydroanthracenyl, groups constituted by condensation of a moncydk: 

35 or bicydic aromatic group with a monocyclic saturated or unsaturated hydrocarbon, such as indenyl, indanyl 
and acenaphthenyl. As the bridged hydrocarbon residue, for example, bi- or trf-cyclic groups such as bicydo 
[1.1.0] butanyl, bk:ydo [3.2.1] octyl, norbomyl and adamantyl are mentioned. 

As the cydic hydrocarbon residue containing hetero-atom(s), there are mentioned, for example, monocydic 
or bicydic heterocydic groups containing 1 or 2 hetero-atoms such as nitrogen atom, oxygen atom and sulfur 

40 atom. Practical examples Indude oxetanyl, thietanyl, azetidinyl, thenyl, furyl, 2H-pyrrolyl, pyrrolyl, tetrahyd- 
rofuryl. letrahydrothlenyl, pyrrolklinyl, pyranyl, oxanyl, thianyl, pyridyl, piperidlnyl, oxepanyl, thiepanyl, azepinyl, 
dioxanyl, dithlanyl, piperazinyl, morpholinyl, pertiydrothiazinyl, oxathianyl, pyrazolyl, thiazolyl, isothiazolyl, 
oxazolyl, isooxazolyl. pyrazinyl, pyrimidinyl, pyridazinyl, imidazolyl, Imidazolinyl, benzofuranyl, isoben- 
zofuranyl, indolyl, isoindoiyi, 3H-indolyl, IH-indazolyl, chromenyl, isochromenyl, chromanyl, isochromanyl, 

45 quinolinyl, isoquindinyl, 1-thianaphthyl, 2-thianaphthyI, 3,4-dihydro.2H-1-thianaphthyl, 3.4^ihydro-1H.2-thia- 
naphthyl, 1,2,3,4-tetrahydroquinoIyI, 1A3,4-tetrahydroisoquinolyl, indolinyl, isoindollnyl, quinoxallnyl, 
quinazollnyl and cinnolinyl. 

The al)ove-mentioned acydic hydrocarbon residue may have one or more (preferably not more tlian 3) sub- 
stituents, and, as the substituents, for example, cydic hydrocartwn residues optionally containing hetero- 

50 atom(s) are mentioned. As the cyclic hydro carbon residues optionally containing hetero-atom(s), there are 
mentioned, for example, the same type of groups as the above-mentioned cydic hydrocarbon residues 
optionally containing hetero-atom(s). 

The cydic hydrocarbon residue optionally containing hetero-atom(s) and the cydic hydrocarijon residue 
optionally containing hetero-atom(s) as the substituent to the acydic hydrocarbon residue may have one or 

55 more (preferably not nrrare than 3) substituents. Examples of the substituents Indude a lower (Ci^ alkyl group 
such as methyl, ethyl, n-propyl, iso-propyl, n-butyl or n-pentyl ; a halogeno group such as fluoro, bromo or 
chloro ; a halogeno-lower (Ci-^) alkyl group such as trifluoromethyl ; amino group ; an N-[lower (Ci^) alkyl] 
amino group such as N-methylamino ; an N,N-di power (C^^ alkyl] amino group such as N.N-<Jimethyiamino; 
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nitro group ; hydroxy group ; a lower (Cf^) alkanoyi group such as formyt, acetyl orprop^^^ 
alkoxy group such as methoxy or ethoxy. 

R3 or Is preferably hydrogen or a lower (Ci^) alkyi group. 

and R* may be groups of the same or different species, preferably being of the same species, and more 

6 preferably both being hydrogen. 

Examples of the carbon chain having two or more carbon atoms shown by A include alMene groups having 
two or more (preferably not more than 12) carbon atoms, alkenylene groups having two or more (preferably 
not more than 12} carbon atonns, and alkynylene groups having two or nrrore (preferably not more than 12) car- 
bon atoms. Ail of these groups may have one or mora (preferably not more than 3) substituents. Examples of 

10 these substifuents include a lower (C^^) alkyi group such as methyl, ethyl, n-propyl or iso-propyl ; a lower (C2^) 
alkenyl group such as vinyl, allyl or 2-propenyt ; a lower (02^) alkynyl group such as ethynyl or 2-propinyl ; a 
divalent group derived from a lower (C^^) alkane, such as ethylidene or isopropylidene ; oxo group ; nitro group; 
hydroxygroup ;alower(Ci^)alkoxycarbonylgroupsuchasmethoxycarbonylorethoxycarbonyt ;amlno group; 
an ISI-Oower (Ci^ alkyi] carbanrK>yioxy group such as N-methylcarbamoyloxy ; an N,N-di power (Ci^ alkyi] car- 

16 bamoyloxy group such as N,N-d[methy!carbamoyloxy ; a halogeno group such as fluoro or bromo ; a lower (Ci. 
s) alkoxy group such as methoxy or ethoxy ; a (Ca^ cycloalkyl group such as cyclopentyl or cydohexyl ; an 
aromatic monocyclic, bicycllc or tricyclic hydrocarbon residue such as phenyl, naphthy! or phenanthrenyi ; a 
lower (Ci_fi) alkyl group which Is substituted by an aromatic monocyclic, bicydic or tricydic hydrocarbon residue 
such as phenyl, naphthyi or phenanthrenyi ; and a cydic hydrocarbon residue containing hetero-atom(s). 

20 As the cydic hydrocarbon residue containing hetero-atom(s). there may be mentioned the same type of 
groups as the above-mentioned cydic hydrocarbon residues containing hetBrD-atom(8) represented by R^ or 
R*. 

The above-mentioned aromatic monocydic, bicydic or tricydic hydrocarbon residue, the lower (Ct^) alkyt 
group which is sut>stituted by an aromatic monocyclic, bicydic or tricydic hydrocarbon resklue and the cydic 

25 hydrocarbon residue containing hetero-atom(s) each may have one or more (preferably not more than 3) sub- 
stituents. Examples of the substituents indude a lower (C^^) alkyl group such as methyl, ethyl, n-propyl, iso- 
propyl, n-butyl or n-pentyl ; a halogeno group such as fluoro, bromo or chloro ; a halogeno-lower (C^^) alkyl 
group such as trifluoromethyl ; amino group ; an N-[lower (Ci^) alkyi] amino group such as N-methylamino ; 
an N.N-di Power (Ct^ alkyl] amino group such as N,N-dimethylamino ; nItro group ; hydroxy group ; a lower 

30 (Ci^ alkanoyi group such as formyl, acetyl or proplonyl ; and a lower (Ci_G) alkoxy group such as methoxy or 
ethoxy. 

Examples of the carbon chain containing ether linkage or sulfide linkage, represented by A, indude groups 
shown by the fomiuiae, -Ai-)^2- ; -A^^y^A^X^-A^ ; and -Ai-X*-Ai-X^A3-X«-A<- p(3, X* and X^ each stand 
for-O- or-S(0)n- (n denotes 0, 1 or 2), respectively ; A^ A2, A^ and A* each stand for an all^ene group having 

35 two or more (preferably not more than 12) cart>on atoms, an alkenylene group having two or more (preferably 
not more than 12) carbon atoms or an alkynylene group having two or more (preferably not more than 1 2) carbon 
atoms, or a ring, and all of these groups may have one or more (preferably not more than 3) substituents]. As 
the alkylene groups, alkenylene groups or alkynylene groups represented by A^ A^, A^ or A^ there are men- 
tioned the same type of groups as the all^ene groups, alkenylene groups or alkynylene groups represented 

40 by A. Examples of the substituents, which A^ A^ A^ or A^ may have, are the same type of groups as those 
• mentioned above in respect of A, such as a lower (C^^ alkyl group, a lower (Cz^) alkenyl group, a lower (Ca-e) 
alkynyl group, a di-valent group derived from a lower (Cf^) alkane, oxo group, nitro group, hydroxy group, a 
lower (C,^ alkoxycarbonyl group, amino group, an N-power (C,^) alkyl] carbamoyloxy group, an N,N-di power 
(Ci^) alkyl] carbamoyloxy group, a halogeno group, a lower (C^^ alkoxy group, a (C^ cydoalkyi group, an 

45 aromatic monocyclic, bicydic or tricydic hydrocarbon reskiue, an lower (Cf^) all^ group which is substituted 
by an aromatic monocyclic, bicydic or tricydic hydrocarbon residue and a cydic hydrocart>on residue containing 
hetero-atom(s). 

The above-mentioned aromatic nK>nocydlc, bicydic or tricydic hydrocarbon residue, the lower (C^ alkyl 
group which is substituted by an aromatic monocyclic, bicydic or tricydic group and a cydic hydrocarbon resi- 

so due containing hetero-atom(s) each may have one or more (preferably not more than 3) substituents. Examples 
of tiie substihjents indude a lower (C^^) alkyl group, a halogeno group, a halogeno-lower (C^^) alkyt group, 
amino group, an N-Power (C^^ alkyl] amino group, an N,N-di power (Ci^ alkyl] amino group, nitro group, hyd- 
roxy group, a lower (C^^ alkanoyi group, and a lower (C|^) alkoxy group. 

Examples of the rings fbnmed by A, A^ A^ A» or A* Indude Ca^ cydoall^ene groups such as 1,2-cyo- 

55 lopentylene, 1,3-cydopentylene, 1,2-cydohexylene, 1,3-cydohexylene and 1,4-cyclohexylene ; cyloal- 
kenylene groups of which the carbon number is in the range of about 4 to about 8 such as 
3-cydohexen-1 ,2-yIene, 2-cydohexer>-1 ,4-;ylene, 2,5-cydohexadien-1 ,4-ylene ; arylene groups such as o-phe- 
nylene, m-phenytene and p-phenylene. Examples of the substituents to the ring Include a lower (0^^) alkyl 



4 




EP 0278 621 B1 



group, a halogeno group, a halogeno-lower (C1-5) alkyi group, amino group, an N-Dower (Ci^) alkyl] amino 
group, an N.N-di power (C^-fi) alkyl] amino group, nitro group, hydroxy group, a lower (C^^) alkanoyi group and 
a lower [C^^) alkoxy group. 

As the groups represented by A, an alkylene group having about 2 to 6 carbon atoms, which may be sub- 

5 stituted with phenyl group (which may be substituted by a halogeno group or a lower (C1-5) alkyl group), pyridyl 
group, a phenyl-lower (Ci^) alkyl group, a ((Va) cycloalkyi group, hydroxy group, a lower (Ci^) alkoxycarbonyi 
group or an N,N-<il Power (Ci^ alkylj carbamoyloxy group ; a group represented by the fonnuia -(CH2)2-0- 
(CH2)r- ; and phenylene group are preferable, and ethylene group is more preferable. 

and )P each stand for oxygen atom or sulfur atom, and may be atonrw of the same or different 

10 species, preferably being of the same. Both of X^ and )P are preferably oxygen atom. 

Examples of amino group or the organic residues bonded through nifrogen. represented by Y, include 
groups having a molecular weight of not greater than 350, such as amino group ; a lower aikylamino group of 
which the carbon number is in the range of from about 1 to about 5 such as methylamino. ethylamino, n-pro- 
pylamlno, n-butylamino, n-pentylamino, Iso-propyiamlno, iso-butylanruno, seo-butylamino or tert-^butylamlno ; 

IS a dMower aikylamino group of which the carbon number is in the range of finom about 1 to about 5 such as 
dimethylamino, diethylamino,di-n-propylamlnoormethylethylamino ; a cydoalkylamino groupof whteh the car- 
bon number is In the range of from about 3 to about 8 such as cyclopentylamino or cyclohexylamino ; an 
arylamino group such as phenylamlno ; an aryWower aikylamino group [phenyl-lower (C,^ aikylamino group] 
such as benzylamino, 2-phenyiethylamino or3-phenylpropylamIno ; an N-flower (Ci^) aIkyI]-N-[phenyWower 

20 (Ci-fi) alkyO amino group such as benzylmethylamino ; a lower (Ci^) alkoxycarbonylamino group such as 
methoxycarbonylamino or tert-butoxycarbonylamino ; a lower (C1-5) alkyicarbonyiamlno group such as 
acetamido or pivaloylamino ; benzamido group ; an N'-Jower (C1-5) alkyl] ureido group such as N'-nriethylurei- 
do ; an N'-phenylureldo group ; an N'-[phenyl-lower (61^) allcyl] ureido group such as N'-benzyiureido ; a di . 
Dower (C^^) alkyl] aminoethyloxycarbonylamino group such as diethylaminoethyloxycarbonylamino ; an a-ami- 

25 no-lower (Ci-e) alkanoylamino group such as glydnamido or alaninamido ; an a-amino-phenyl-lower (Ci«b) 
aJkanoylamino group such as phenylaianlnamldo ; a p-amlno-Iower (62^ alkanoylamino group such as p-alani- 
namldo ; a y^amlno-lower {0^ alkanoylamino group such as y-amlnobutyrylamino ; succinimido group ; 
phthalimido group ; and a mono-cyclic or condensed blcydic heterocydlc ring such as 1-azetidlnyl, l-pyrroli- 
dlnyl, piperidino, 1*piperazinyl, perhydroazepin-1-yf, morpholino,perhydro-1, 4-thlazin-4-yi, 1-pyirolinyl, 1-py- 

30 razolyl, 1-pyrrolyl, perhydro-1,4-oxa2epln-4-yl, perhydro-1,4-thiazepin-4-yl, perhydro-1,4-dlazepln-1-yl, 
1 ,2,3.4-tetrahydroisoqulnolln-2-yi, 1 ,2,3,44etrahydroqulnoIin-1-yl, 1-inddlnyl or 2-isoindolinyl. The above-men- 
tioned monocydic or condensed bi(^dlc heterocydlc ring may have one or more (preferably not nore than 3) 
substituenfs. Examples of these substituents indude a lower (Ci^) alkyl group, a halogeno group, a haloge- 
no-lower (Ct-s) alkyl group such as trifluoromethyl, amino group, an N-Dower (C1-5) alkyi] amino group, an N,N- 

35 dl Dower (C^^) alkyl] amino group, nitro group, hydroxy group, a lower- (Ci_fi) alkanoyi group, and a lower (C1-5) 
alkoxy group. 

Examples of the ring which Yfbmrrs in combination witii a carbon atom constituting A indude cydic groups 
having a mdecular weight of not greater than 350, such as monocyd ic or condensed blcydic heterocydlc rings 
such as 2- or 3-azetidinyl, 2- or 3-pyrrolldinyl. 2-, 3- or 4-piperidinyl, 2- or 3-plperazinyl, perhydroazepin-2-,-3-, 

40 or -4-yl, 2- or 3-morphoIinyl, perhydrottila2ln-2- or -3-yl, 2-,3-,4- or 5-pyrrolinyl, 3-. 4- or S-pyrazolyl, 2- or 3-pyr- 
rolyl, perhydro-1,4-oxa2epin-2-,-3,-5-,-6. or-7-yl,,perhydro-1,4-thiazepin-2-,-3-,-6-,-e- or-7-yl, perhydro-1,4- 
diazepln-2-,-3.,-5-,-6- or 7-yi, 1,2,3,4-tBtrahydroquinolin-2-,-3-,^,-5.,-6-,-7- or ^yi, 2-,3-,4-,5-,6- or 
7-indollnyl, 1-,3-.4- or 5-isolndollnyl, 2-,3- or 4-pyridyl, 2- or 3-pyrazinyl, 2-,4- or 5-oxazdyl, 2-,4- or 5-thlazolyl, 
2-,3-,4-,5-,6-,7- or 8-quindyl and 1-,3-,4-.5-,&-,7- or 8-isoquinolyl. These groups may have one or more (pref- 

45 erably not tnore tiian 3) groups such as substituents exemplified as those to the monocydic or condensed blcyc- 
iic heterocydlc ring represented by Y mentioned above. 

In tiie case that Y fonns a ring by condensation witii a carbon atom constituting A, it is suffldent that tiie 
nitrogen atom bearing (*) in tiie formula (I) Is bonded to tiie nitrogen atom in Y tiirough a cartx)n chain having 
two or more carison atoms, and the carbon chain may have etiier linkage or sulfide linkage. 

50 Preferable examples of tiie group represented by Y Indude amino group, a dl Dower (C^^ alkyl] amino 
group, phenylamlno group, a phenyl-lower (Ct-s) amino group, a lower (Ci-«) alkoxycarbonylamino group, a 
lower (Ci^) alMcarbonylamino group, benzamido group, an N'-Oower (C^^ alkyl] ureido group, N'-phenylu- 
reldo group, a dl-Dower {C^ alkyl] aminoetiiyloxycarbonylamino group, glycinamido group, phtiiallmido group 
and morpholino group. In tiie case ttiat Y forms a ring by bonding to a carbon atom constituting A, preferable 

55 groups constituted by A-Y are an (d (omega)-pyridyl-Ci^aikyi group, an o-plperidyl-Ci^alkyl group and 4-piperi- 
dyl group. As Y, amino group is more preferable. 

The compound represented by the fomriula (I) can be produced by, for example, tiie following processes, 
(a) An isocyanate derivative or an isothiocyanate derivative Is allowed to react witii a compound represen- 
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25 



35 



45 



ted by the formula: 

ho<!:hch 



^N-A-Y (11) 



HOCHCH, 
U ^ 



[wherein R\ R^ A and Y are of the same meaning as defined above] to thereby obtain a compound (I). 

Examples of the isocyanate derivative include, for example, R^NCO and R^NCO, and examples of the iso- 
thiocyanato dertvatitive include, for example, R^NCS and R^NCS. 

The reaction of the compound (11) with the Isocyanate derivative or the Isothiocyanate derivative can be 
15 conducted in the absence of solvent or In an inert soh^ent (e.g. ether, toluene, benzene, ^lorofbrni, 
dichloromethane, dioxane, tetrahydrofuran) at a temperature ranging finom -20*'C to -i-l 50°C. For accelerating 
the reaction, a tertiary amine such as pyridine, triethyiamine or dimethylaminopyridine may be added. By allow- 
ing two types of IsocyanatB derivatives or isothiocyanate derivatives to react, in sequence, with the compound 
(11), a compound (I) wherein R^ and are substituents of the species different from each other can be syn- 
20 thesized, while by employing one type of isocyanate derivative or Isothiocyanate derivative, a compound (I) 
wherein R^ and R^ are a substituent of the same species can.be synthesized. 

The starting compound (II) to be employed for the above-mentioned reaction can be synthesisied by, for 
example, the following process. 



r3 



so H-N-A-Y HoiHCH-NH-A-Y 

R* ' 



1^ 



-5- (II) 



The above-mentioned reactions are both conducted in the absence of solvent or In an inert solvent (e.g. 
ether, toluene, benzene, chlorofonn, dichloromethane, dioxane, tetrahydrofuran) at a temperature ranging fiom 
40 0«C to -M 50*0. By employing one Idnd of epoxy derivative (R> " R*), a compound (II) wherein and R« are 
a substituent of the same Idnd can t>e obtained in one step. 

(b) By aHowing a compound represented by the formula : H2N-ArY (III) [wherein A and Y are of the same 
meaning as defined above] to react with a compound represented by the formula : 



R^-NHCCCHCHj-W^ (IV) 

SO [wherein R\ R^ and are of the same meaning as defined above and stands for halogen (e,g. chlorine, 
bromine, iodine) or R5-Sp2-0- (Rs stands for lower (C^^ alkyl or phenyl optionally substituted with lower (C<_5) 
alkyi) (e.g. me^oxy, tosyloxy)] and a compound represented by the formula : 

R^-NHCOCHCH.-W^ 

X'^R* (IX) 

[wherein R2 R4 and are of the same meaning as defined above and stands for halogen (e.g. chlorine, 
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bromine, todlne) or R^-SOj-O- (wherein R« stands for lower (C1-5) alkyi or phenyl optionally substituted with 
lower (Ci^) alkyI) (e.g. mesyloxy, tosyloxy)], the compound (I) Is obtained. 

This reaction can be conducted in the absence of soh^ent or in a solvent, using a deaddifying agent upon 
necessity, at a temperature ranging from O'C to +1 80*C- Examples of the soh^ent employed In the present reao- 

5 tion Include ether, dioxane, tetrahydrofuran, benzene, toluene, acetone, dimethylsulfoxWe, dlmethylfbrmamlde, 
dichioromethane, chlorofomrt. methanol, and ethanol. These solvents can be used solely or in a mbdure with 
water or in two layers. Examples of the deaddifying agent indude Inorganic bases such as sodium hydrogen- 
carbonate, sodium carbonate, sodium hydroxide, potassium carbonate and potassium hydroxide. For 
accelerating the reaction, a phase-transfer catalyst such as tetraethylammonium iodide or tetraethylammonium 

10 chloride may be used. 

The compound (I) wherein and R2 are a substituent of the same species and R^ and R* are also a sub- 
stituent of the same spedes, can be synthesized at one single step by employing either one of the compound 
(IV)or(V). 

The starting compound OV) can be prepared by, for example, the fdlowing process [the compound (V) can 
IS be prepared by the same method of preparing the compound (IV)]- 

- X^B^ Halogenating 

HOCHCH2OH ^ R^-NHC0CHCH20H agent or R^S02-W"^ 

^ (VI) (VII) > (IV) 

r3 

^ HO-CHCHjW^ > (IV) 

(VIII) 

(V\P stands for halogen such as chlorine] 
30 The reactions of (VI) (VII) and (VIII) (IV) can be conducted in the same manner as in the reaction 

of (II) (I). The reaction of (VII) ^ (IV) employing a halogenating agent (e.g. thionyl chloride, phosphorus 

pentachloride. thionyi bromide) is conducted in the absence of sohrent or in an Inert solvent (e.g. 

dichioromethane, chlorofbnm, toluene, benzene, tetrehydrofuran, dioxane, ether) at a temperature ranging from 

0**C to +150<*C. The reaction of (Vil) (IV) employing R« SOyW^ (e.g. mesyl chloride, tosyl chloride) is con- 
35 ducted In the absence of solvent or in an inert solvent (e.g. dichioromethane, chloroform, toluene, benzene, 

tetrahydrofuran, dioxane, ether) at a temperature ranging frbm-20'C to +1 50'C. For accelerating the reaction, 

a tertiary amine such as pyridine, triethylamine or dimethylamine may be added, 
(c) By allowing a compound represented by the formula : 

40 X^r3 

1 » * 
R'*"-NHC0CHCH2 

^NH (IX) 



45 



2 

R^-NHCOCHCHo 



[wherein each symbol Is of the same meaning as defined above] to read with a compound of the fonmula : 
A-Y (XIV) [wherein A and Y are of the same meaning as defined above and stands for halogen (e.g. chlorine, 
59 bromine. Iodine) or R^ SOrO- (R^ stands for lower (Ci^ alkyi or phenyl optionally substituted with lower (Ci^ 
alkyI) (e.g. mesyloxy, tosyloxy)], the compound (I) is obtained. The reaction is conducted under the same con- 
ditions as those in the reaction between ttie compounds (III) and (IV) or between the compounds (III) and (V). 
The starting compound OX) can be synttiesized by, for example, tfie following processes. 

55 
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10 



30 



45 



55 



(i) R^ -NHj > R^NHCOCHCHjNH-R® R^NHCOCHCHj 

(XI) "^N-R® — > (IX) 

R^-NHCOCHCH^T 



i2R4 
(XII) 



'2 



[RB stands for an amino-protecting group] 

■r3 

(ii) r^-nh^ — > (hochch2)2n-r® ^(r^-nhcochch^) 2n-r®-^(ix) 

(XIII) (XIV) 

20 IR1 = R2R3 = R4] 

The reaction fbr obtaining the compound (Xi) and the reaction of (XI) (XIQ can be conducted in the 
same manner as that In the reaction between the compounds (III) and (IV). The reactions of (XII) -¥ (IX) and 
pCIV) (IX) are conducted by an elimination reaction of the amino-protecting group described later. 

The reaction for obtaining the compound (XIII) can be conducted in the same manner as In the reaction 
25 for obtaining the compound (II) by using the epoxy derivative desolbed above, and the reaction of (XIII) 
(XIV) can be conducted in the same manner as that in the reaction of (II) (I). 

(d) By allowing a compound represented by tiie formula : H-Y (XVQ [wherein Y is of the same meaning as 
defined above] to react with a compound represented by the fbnmula : 



x1r3 

1 'I * 
r-*'-nhccx:hch2 



^N-A-W^ (XV) 



^ r^-nhcochch/ 

[wherein RS R\ R*, X^, X^ and A are of tfie same meaning as defined above, stands for halogen (e.g. 
40 chlorine, bromine, iodine) or R» SO2-O- (R® stands fbr lower {C^) alkyi or phenyl optionally substituted witfi 
lower (Ct_5) alkyQ (e.g. mesyloxy, tosyloxy)], tiie compound (i) is obtained. . 

The reaction is an alkylation reaction to the amino group of tiie compound (XVI), which is an amine, and 
conducted under tiie same conditions as In the reaction between the compounds (III) and (IV). 

The starting compound (XV) can be prepared by, for example, the following processes. 



(IX) wflAzW!^ (XV) 



x1r3 



1 " I 

SO R-^-NHCOCHCHj 

\ Halogenating 

(IX) w'^-A-OH^ N-A-OH agent or R^SOj-W^ 

R^-NHCOCHCH/^ > (XV) 

(XVII) 
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IVV«, and W each stand for halogen (e.g. chlorine, bromine iodine) or R^o SO2-O- (R^o stands for lower 
Ci J) alkyl or phenyl optionally substituted with lower (Ci^ aikyi) (e.g. mesyloxy, tosyloxy)]. 

The reactions of (IX) (XV) and (IX) (XVII) are conducted in the same manner as that of (IX) 
(X), and the reaction of (XVII) ()Q is conducted In the same manner as that of (VII) ^ (IV). 

5 (e) By subjecting a compound (I) wherein Y is amino group, to an acyiatlon reaction, a compound wherein 
Y is an acyiated amino group [e.g. a lower (C,^) alkoxycarbonylamino group, a lower (Cv.b) alkylcarbonylamino 
group ; benzamido group ; an N'-Dower (Ci^ alkyl] ureido group ; N'-phenyiureido group ; an ^P-IphenyHowe^ 
(Ci^) allcyl] ureido group ; a di power (Ci-s) alMl aminoethyloxycarbonylamino group ; an a-aminoJower (Ct^ 
allcanoylamino group; an a-amino-phenyMower (Ci^) alkanoylamino group; a p-amino-lower (C2-6) 

10 alkanoylamino group ; a T^mino^ower (C^) alkanoylamino group] can be obtained. 

Examples of the acylating agent to be employed for the acyiation reaction include an acid [e.g, lower (Ci^ 
alkanoic acid ; benzoic add ; a-amino-lower (C|Ib) alkanoic acid ; a-amino-phenyl-lower (Ci^ alkanoic acid ; 
p-amino-lower (C2-6) alkanoic add ; y-amino-lower (Cg^) alkanoic acid] ; an acid halide [e.g. acyl hallde derived 
from the above-mentioned acid] ; an add anhydride [e.g. symmetric anhydride of the above add ; di power (Ci- 

15 5) alkyl] dicarbonate] ; lower {C^^ alkylisocyanale ; phenyiisocyanate ; an phenyl-iower (C^^) alkylisocyanate; 
and a mbdure of phenyl chlorofonmate and N.N-di power (C,^ alkyl] ethanolamlne. The acyiation reaction is 
conducted in the absence of solvent or in an inert solvent (e.g. toluene, benzene, dichloromethane, chlorofomn, 
tetrahydrofuran, dioxane, ether), in the presence or absence of a base (e.g. pyridine, quindine, triethylamine, 
dimethylaminopyridine) at a temperature ranging tirom -20*»C to +1 50"»C. In the acyiation reaction using an add, 

20 a perse known condensing agent [e.g- 1-ethoxycarbonyI-2-ethoxy-1,2-dihydroqulndine, diethyl cyanophos- 
phate, dicydohexylcarbodiimide, 1-cyc!ohexyI-3K2-morphdinoethyl) carbodiimkJe meso-p-tduenesulfonate, 
1-ethyl-3-{3^iethylaminopropyI) carbodlimlde hydrochloride] may be added. 

(0 By allowing an optionally substituted aziridine to react with the compound (DC), a compound (I) wherein 
A stands fbr ethylene group and Y stands for amino group, a lower alkyiamino group, a (ycloalkylamino group, 

25 an arylamino group or an aryWower alkyiamino group can also be obtained. The reaction is conducted in the 
absence of solvent or in an Inert solvent (e.g. ether, toluene, benzene, chlorofonm, dichloromethane, dioxane, 
tetrahydrofuran) at a temperature ranging from 0*»C to +150*»C. Aziridines employable for the reactton indude 
aziridine, N-lower alkylazlridlne, Nk:ydoaIkylaziridine. N-arylaziridine and N-aryWower alkylaziridine. 
(g) By allowing a compound represented by the formula : 



40 [wherein each symbol is of the same meaning as defined above] to rea<A with phthaiimide, a compound (I) whe- 
rein Y is phthalimido can be obtained. The reaction is conducted in the presence of an adequate condensing 
agent (e,g. diethyl azodicarboxylate, triphenylphopsphine) in the absence of soh^ent or In an inert solvent (e.g. 
tefa^hydrofuran, dichloromethane, chlorofonm, ether) at a temperature ranging from -20''C to +100*C. 
(h) By allowing the compound (IX) to react with a compound represented by the formula : 



30 



35 




^-A-OH (XVII) 



45 



50 




[wherein Y is of the same meaning as defined above], a compound (0 wherein A stands for 



65 



2 I 2 I 2 2 

6h ch 



can be obtained. 
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This reaction is conducted in the same manner as in the reaction for obtaining the compound (il) by using 
an epoxy derivative. 

(i) By allowing the' compound (IX) to react with a compound represented by the fonmula : 
^ CH-=C-Y 

[wherein Y is of the same meaning as defined above and stands for a lower (Ci^ aikoxycarbonyl group], 
10 a compound 0) wherein A stands for 

^ * 11 

IS 

[wherein R^^ is of the same meaning as defined above] can be obtained. This reaction is conducted in the abs- 
ence of solvent or in an inert solvent (e.g. methanol, ethanol, dioxane, toluene, benzene) at a temperature rang- 
ing from 0*»C to +150*'C. 

(j) By allowing a compound (Q wherein Y stands for amino group to react with fomriaidehyde in the presence 

20 of formic acid, a compound (I) wherein Y stands for dimethyiamino group can be obtained. This reaction is con- 
ducted in the absence of solvent or in an adequate solvent (e.g. water, tetrahydrofuran, dioxane) at a tempera- 
ture ranging firom 0°C to +150**C. 

In the above-mentioned reaction, when R\ R\R^, R^ A or Y has a reactive substituent, the substttuent 
may be protected with a per se known protecUve group, and the protective group may be removed after the 

25 reaction. Typical examples of the reactive substituent include amino group and hydroxy group. 

Examples of the amino-prctecting group include those removable by a hydrolysis reaction or those remov- 
able by a catalytic reduction reaction or a reduction reaction with a metal hydride compound. Examples of the 
protecting group removable by a hydrolysis reaction include an acyl group or trityl group, and, under relatively 
mild conditions, protective groups such as benzyloxycarbonyi, tert-butoxycarbor^, trifluoroacetyl and trityl are 

30 advantageous. Examples of the protecting group removable by a catalytic reduction reaction include benzyl, 
diphenylmethyl and benzyloxycarbonyi. Examples of the protecting group removable by a reduction reaction 
with a metal hydride compound include tert-butoxycarbonyi and benzyloxycarbonyi. The hydrolysis reactk>n is 
conducted in water or an organic solvent such as methanol, ethanoi, dioxane, pyridine, acetic acid, acetone 
or methylene chloride or a mbcture of them. For accelerating the reaction rate, the reactbn may be conducted 

35 by adding an add (e.g. hydrochloric acid, hydrobromic acid, hydroiodic acid, hydrofluoric acid, sulfuric acid, 
methanesuifonic add, p-toluenesulfbnic add, trifluoroacetic acid) or by adding a base (e.g. sodium hydroxide, 
potassium hydroxide, potassium carbonate, sodium hydrogen carbonate, sodium acetate, triethylamlne). The 
reaction is usually conducted at a temperature ranging from about 0*^0 to about -i-150'*C. The catalytic reduction 
reaction is conducted in water or an organic solvent such as methanol, ethanoi, dioxane, ethyl ether, methylene 

40 chloride, chlorofomn, benzene, toluene, acetic add, dimethytformamide or dimethylacetamide, or a mixture 
thereof, using a metal such as platinum, psdladium, Raney nickel or rhodium or a mbcture thereof with an optional 
carrier (e.g. carbon). The reaction temperature is usually preferably in the range of from about -20*'C to about 
+100^, and the reaction may, depending on cases, be conducted under elevated or reduced pressure. Exam- 
ples of the metal hydride compound to be employed for the reduction reaction using a metal hydride compound 

45 indude alminlum lithium hydride, lithium borohydride, sodium cyanoborohydride, sodium borohydride and 
lithium cyanoborohydride. The reaction is usually conducted in the presence of water or an organic solvent (e.g. 
ether, tetrahydrofuran, dioxane), and the reaction temperature is usually preferable in the range of from about 
-20»C to about +150*»C. 

As the amino-prctecting group, phthaloyi group (fonning phthalimldo group together with amino group) can 
so be employed, and, in this case, the protecting group can be removed by treatment with hydrazine (hydrazine 
hydrate) in a solvent such as methanol, ethanoi or dioxane at a temperature range from about -10°C to about 
+100-C. 

Examples of the hydroxy-protecting group indude benzyl group, tetrahydropyranyl group and trityl group. 
Benzyl group can be removed by a catalytic reduction reaction, while tetrahydropyranyl group and trit/l group 
55 can be removed by a hydrolysis reactbn. The catalytic reduction reaction and hydrdysis reaction are conducted 
in tiie same manner as in the case of removing the protecting group of amino group mentioned above. 

The compound of this invention represented by the formula (I) may have, depending on cases, an asym- 
metric carbon In the molecule, and, in that case, each isomer and a mixture thereof are Induded In the scope 
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of the present invention. 

Examples of ttie salts of the compound (I) include phanmaceuticaily acceptable salts, i.e. salts with an inor- 
ganic acid such as hydrochloric acid, hydrobromic add, hydroiodic acid, sulfuric acid, phosphoric acid or nitric 
acid ; and salts with an organic acid such as acetic acid, lactic add, tartaric acid, benzoic acid, citric add, 
5 methanesulfbnic add, ethanesulfonic add, benzenesulfonic acid or toluenesulfbnic acid. Among them, the salts 
with an inorganic acid such as hydrochloric acid, hydrobromic add or hydroiodic acid are preferable. 

The salts of the compound 0) may, in some cases, be obtained by the method for producing the compound 
(I), but they can, upon necessity, be produced by adding an acid to the compound (I). 

10 Effects of the Invention 

The compounds (I) and salts thereof have excelienl antiantiythmic activity and are useful as prophylactic 
and therapeutic agents of arrtiythmia. The compounds Q) and salts thereof can be safely administered to a 
mammal orally or non-ora!ly, in a powdery or liquid fbmi as they are, or In a suitable fonm of phamiaceutical 

15 composition. The dosage varies with, among others, the subjects, symptoms or administration routes, and in 
case of intravenous injection for prophylaxis and therapy of arrhythmia, it Is convenient to administer the com- 
pound (I) or a salt thereof, at one dose, usually in about 0.01 to 20 mg/kg body weight, preferably about 0.1 to 
10 mg/kg body weight once to about five times a day, preferably once to about three times a day. In case of 
oral administration for prophylaxis and therapy of arrhythmia, it is convenient to administer the compound (I) 

20 or a salt thereof, as one dosage, usually in an amount of about 0.5-100 mg/kg body weight, about 1-3 times a 
day. 

The pharmaceutical omiposittons to be administered contain an effective amount of the compound (I) or 
a salt thereof and a pharmaceutically acceptable carrier, exdpient or diluent, which are formulated Into such 
dosage forms suitable for oral or non-oral administration. As the canier, exdpient and diluent, conventional 
25 ones used in the field of pharmaceutical preparations are employed. As the dosage form, there are menttoned 
injectton agent (intravenous injection induding drip infusion, subcutaneous injection, intramuscular injection, 
etc.), tablet, capsule, powder, pill, granule, liquid, suppository, etc. 

These pharmaceutical composittons may contain any other active ingredients, so long as they do not cause : 
undesirable interactbns with the compound (I) or a salt thereof. 

30 

Woricing Examples 

The following production examples will desoibe the present invention in more detail, but it is to be under- 
stood that the present invention should not be limited to them. 

35 

Production Example 1 

1-Amino-3-bls(n-butylcarbamoyIoxyethyO aminopropane dihydrochloride (3) 

40 1) Synthesis of N-(3-t-butoxycarbonylaminopropyI) diethandamine (1) 

N^3-Aminopropyl) diethanolamine [4.725 g (29.127 mmol.)] was dissolved in chlorofomi (50 mf), to which 
was added a solution of t-butyl S-(4,6-dimethylpyrimidin-2-yl) thiocartwnate [7.00 g (29.127 mmol.)] in 
chlorofbnm (50 mQ, and then the mbcture was stirred at room temperature for 19 houra. The reaction mixture 
45 was concentrated under reduced pressure, and the crude product thus obtained was purified by column 
chromatography (silica gel : 300 g ; eluenl : chlorofbmd/methanol = 5/1 -> 1/1) to obtain the desired product 
(1) [6.776 g (88.5%)] (pale yellow oily compound). 

TLC (Silica Gel ;CHCf3/MeOH (1/1) :Rf = 0.34 ^ 
60 NMR (90I^Hz, CDCfa) 6 : 1.42(9H, s), 1.63(2H, quint). Z60(6H, m), 3.19(4H. t), 3.87(2H, s), 5.30(1H, br) 
IR (film) cm-1 : 3330. 2950, 2860. 2810. 1690. 1525, 1365, 1280, 1255, 1 170, 1040, 758 

2) Synthesis of 1-t-butoxycarbonyIamino-3-bis(n-butylcarbamoyloxyethyl) aminopropane (2) 

55 n-Butyl isocyanate [1.487 g (15.0 mmd.)] was added to tiie compound synthesized In the above 1) [1.312 
g (5.0 mmd.)]. The mixture was heated at 90*0 for 6 houre. The reactton mixture was concentrated under 
reduced pressure, and the crude product thus obtained was purified by column chromatography (silica gel : 80 
g ; eluent : n-hexane/ethyl acetate = 1/2) to obtain the desired product (2) [1 .949 g (84.6%)] (coloriess oily com- 
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pound). 

TLC (Silica Gel ; n-hexane/AcOEt (1/2) : Rf = 0.17 

NMR (90MH2, CDCfa) 8 : 0.90(6H. t), 1.45(9H, s and 8H, m). 1.60(2H, m), 2.62(6H, m). 3.16(6H, m). 4.10(4H. 
5 t), 5.38, 6.42, 7.09(each 1 H, br) 

IR (film) on-i : 3320, 2970, 2930, 2860, 1710, 1690, 1530, 1255 

3) 1-Amino-3-bis(n-butylcarbamoyloxyethyl) anninopropane dihydrochloride (3) 

10 The compound synthesized in the above 2) [1.949 g (4.231 mmol.)] was dissolved in chlorofomi (30 mQ, 
to which was added, under Ice-cooling, methanol saturated with hydrogen chloride (6 mQ, and then the soh^ent 
was distilled off under reduced pressure. The crude hydrochloride salt thus obtained was dissolved in 
methanol/oonc. ammonia water (1 9/1 ), and then purified by column chromatography [silica gel : 70 g ; eluent : 
methanol/conc. ammonia water (19/1)] to obtain the free amine [1.523 g (100%)] (coloriess oily compound). 

IS This free amine was treated with methanol saturated with hydrogen chloride to obtain the desired product 
(3) (1 .83 g) (coloriess powder). 
(Free Base) 

TLC (Silica Gel ; MeOH/conc.NH40H (19/1 ) : Rf = 0-32 
20 NMR (90MHz. CDC^) 6: 0.90(6H, t), 1.42(8H, m), 1.72{2H, m), Z72(6H, m), 3.02(2H, m), 3.13(4H, t). 
4.18(4H.t),6-00(4H, br) 
IR (film) cm-1 : 3290(br), 2970, 2870, 1708, 1530, 1255, 760 

Production Example 2 

25 

1-Amino-3-bls(stearylcarbamoyloxyethyl) amlnopropane dihydrochloride (5) 

1) Synthesis of 1-t-butoxycart)onylamlno-3-bls(stearylcarbanrK}yloxyethyI) amlnopropane (4) 

30 The compound (1) synthesized in Production Example 1-1) [1.312 g (5.0 mmol.)] was dissolved in 
chlorofonm (50 mQ, to which was added octadecyl isocyante [3.251 g (11.0 mmol.)], and then the mbcture was 
heated for 24 hours under reflux. The reaction mbcture was concentrated under reduced pressure. The crude 
product thus obtained was purified by column chromatography (silica gel : 150 g ; eluent : n-hexane/ethyl ace- 
tale = 1/1) to obtain the desired product (4) [3.292 g (77.2%)] (coloriess solid matter). 

35 

TLC [Silica gel : n-hexane/AcOEt (1/1)] : Rf = 0.25 

NMR (90MHz, CDCi^S : 0.88(6H, t), 1.27(64H, s), 1.43(9H, s). 1.60(2H, m), 2.62(6H, m), 3.14(6H, m), 

4.10(4H, t), 5.30, 6.40, 7.10(each 1H, br) 
IR (KBr) cnr-t : 3325, 2910, 2845. 1 685, 1540, 1468, 1276 

2) Synthesis of 1-amlno-3-bls(stearylcarbamoyloxyethyl) amlnopropane dihydrochloride (5) 

The compound synthesized in 1) [3.150 g (3.691 mmol.)] was dIssoWed in chloroform (30 mQ. to which 
was added, under ice-ooollng, methanol saturated with hydrogen chloride (10 mQ, and then the soh^ent was 
45 distflled off under reduced pressure. The crude hydrochloride salt thus obtained was dissolved In a mbcture of 
methanol -cone, ammonia water-chlorofomn (40 : 1 : 0.1). and purified by column chromatography (silica gel : 
80 g ; eluent : methanol/conc. ammonia water/diloroform - 40/1/0.1) to obtain the free amine [2.654 g (95.4%)] 
(coloriess solid matter). The free amine was treated with methanol saturated with hydrogen chloride to obtain 
the desired product (5) (2.910 g) (coloriess powder). 

50 

TLC [Silica Gel : MeOH/conc. NH^OH (19 : 1)] : Rf - 0.59 

NMR (90MHz, CDCfa + DMSO-da) 6 : 0.88(6H. t), 1.27(64H, s), 1.52(2H, m), 2.76(6H. m). 3.03(2H, m). 

3.13(4H, m), 4.14(4H, t), 7.00(2H, t). 8.51(2H, br) 
IR (KBr) cm-1 : 3350, 2920, 2850, 1690, 1540. 1473, 1280, 1265 

55 
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Production Example 3 

1-Ainino-3-bis(iso-propyIcarbamoyloxyethyl) aminopropane dihydrochloride (7) 

5 1 ) Synthesis of 1 -t-butoxycarbony!amlno-3-bls(lso-propylcarbamoyloxyethyi) aminopropane (6) 

iso-Propyl isocyanate p.24 mf (22.87 mmol.)] was added to the compound (1) [1.50 g (5.72 mmol.)] syn- 
thesized in Production Example 1-1). The mixture was then heated under refluxfor 24 hours in nitrogen streams. 
The reaction mbcture was concentrated under reduced pressure, and the crude product thus obtained was puri- 
10 fled by column chromatography (silica gel : 80 g ; eiuent : n-hexane/ethyl acetate = 1/3) to obtain the desired 
compound (6) [2.08 g (83.2%)] (colorless oily compound). 

TLC (Silica Gel ; n-hexane/AcOEt (1/3) : Rf = 0.1 8 

NMR (90MHz, CDCfg) 5: 1.13(12H, d), 1.44(9H. s). 1.60(2H, m), 2.67(6H. m), 3.22(2H. q), 3.80(2H. m). 

15 4.12(4H, t), 5.13, 6.33, 7.00(each 1 H, br) 

IR (film) orr* : 3325, 2970, 2935, 2875, 1699, 1530, 1365. 1249, 1172, 1100 

2) Synthesis of 1-amino-3-bis(iso-propylcarbamoyIoxyethyl) aminopropane dihydrochloride (7) 

20 The compound [2.06 g (4.76 mmol.)] synthesized in 1) was dissolved in 20 mf of methanol, to which was 
added, under Ice-cooling, methanol saturated with hydrogen chloride (5 mQ, and then the solvent was distilled 
off under reduced pressure. The crude hydrochloride salt thus obtained was dissolved In a methanoi/conc, 
ammonia water (30/1) solution, which was purified by column chromatography [silica gel : 60g ; eiuent: 
methanol/concanrunonia water (30/1)] to obtain the free amine [1.47 g (93.2%)] (coloriess oily product). 

25 This free amine was treated with methanol saturated with hydrogen chloride to obtain the desired product 
(7) (1.80 g) (colorless powder). 
(Free Base) 

TLC [Silica Gel ; MeOH/concNKiOH (19/1)] : Rf = 0.38 
30 NMR (90MHz, CDC^a) S : 1.13(12H, d), 1.63(2H. quint). 2.72(8H. m), 3.70(4H, m), 4.10(4H, t), 5.43(2H, br) 
IR (film) cm-i : 3315(br). 2980, 2940, 1698, 1535, 1465. 1325, 1250, 1095 

Production Example 4 

35 1-Amino-3-bls(ethylcarbamoyloxyethyl) aminopropane dihydrochloride (10) 

1) Synthesis of N-(3-phthaIimidopropyl) diethanolamine (8) 

N-(3-Aminopropyl)diethano!amine [24.33 g (0.15 md.)] and triethylamine [20.9 mf (0.15 mol.)] was dissol- 
40 ved in 300 mf of methylene chloride, to which was added N-carboethoxy phthallmide [32.88 g (0.15 md.)]. and 
then the mixture was stirred at room temperature for 3 days. The reaction mixture was concentrated under 
reduced pressure. The cnide product thus obtained was purified by column chromatography (silica gel : 700 
g ; eiuent : diiorofbnm/methand = 5/1 ) to obtain the desired product (8) [43.85 g (1 00%)] (pale yellow oily pro- 
duct). 

45 

TLC [Silica Gd ; CHC^/MeOH (30/1)] : Rf = 0.50 

NMR (90MHZ, CDCt^ 5 : 1,86(2H, quint), 2.64(6H, m), 3.60(4H, m), 3.75(2H, t), 5.17(2H, br), 7.75(4H, m) 
IR (fnm) cm-< : 3650-3145, 2950, 2880, 2825, 1773. 1710, 1610, 1465, 1440, 1403, 1380, 1340, 1070, 
1035, 723 

so 

2) Synthesis of 1-phthaIimido-3-bis(ethylcarbamoylQxyethyl) aminopropane (9) 

The compound (8) [1.754 g (6 mmd.)] synthesized in 1) and ethyl isocyanate [1.279 g (18 mmol.)] were 
heated under reflux for 24 hours in nitrogen streams. The reaction mbcture was concentrated under reduced 
55 pressure, and then the crude product thus obtained was purified by cdumn chromatography (silica gd : 80 g; 
duent : iv-hexane/ethyl acetate = 1/4) to obtain the desired product (9) [Z454 g (94.1%)] (pde yellow ofly pro- 
duct). 
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TLC (Sflica Gel ; n-hexane/AcOEt (1/4) : Rf = 0.21 

NMR (90MHz, CDC^) 6 : 1.13(6H, t), 1.80(2H, m), 2.68(2H, t). 2.73(4H. t), 3.20(4H, q), 3.75(2H, m). 4.10(4H, 

t), 5.33(2H. br); 7.80(4H, m) 
IR (film) cnr^ : 3370, 2980, 2880, 2825, 1770, 1725, 1705, 1635, 1400, 1250, 1030, 720 

5 

3) Synthesis of 1-amino-3-bis{ethylcarbamoyloxyethyl) aminopropane dihydrochloride (10) 

The compound [2.45 g (5.65 mmd.)] synthesized in 2) was dissolved In methanol (40 mt), to which was 
added hydrazine hydrate [1 ,1 (22.59 mmd.)]. The mbcture was reftuxed for 2 hours in nitrogen streams. After 
10 cooling, the reaction mixture was concentrated under reduced pressure. Chloroform was added to the residue 
to remove insoluble materials, and then the nrtother llquorwas concentrated underreduced pressure. The crude 
product thus obtained was purified by column chromatography (silica gel: 60 g; eluent: 
methanol/concammonia water - 30/1) to obtain the free base (1.38 g). This free base was treated, under ice- 
cooling, wth methanol saturated with hydrogen chloride to obtain the desired product (10) [1.70 g (80.0%)] (col- 
ts oriess viscous substance). 
(Free Base) 

TLC (Silica Gel : methanol/con&ammonia water (19/1) : Rf = 0.30 

NMR (90MHz, CDCfa)^ :1,12(6H, t), 1.58(2H, quint), 2.13(2H, br), Z53 to Z83(8H, m), 3.19(4H. q), 4.11(4H, 
20 Q, 5^(2H, br) 

IR (film) oir^ : 3325(br), 2975, 2940, 2875, 1702, 1540, 1460, 1260, 1 145, 1086. 1028 

Production Example 5 

25 1-Amino-3-bis(cyclohexyicarbamoyIoxyethyl) aminopropane dihydrochioride (12) 

1) Synthesis of 1-phthalimido-3-bis(cyciohexylcarbamoyloxyethyl) aminopropane (1 1) 

The compound (8) [1.75 g (6 mmol.)] synthesized in Production Example 4-1) and cydohexyt Isocyanate 
30 [2.53 g (1 8 mmol.)] were heated at 90 to 105*>C for 8 hours under reflux In nitrogen streams. The reaction mixture 
was concentrated under reduced pressure, and then the cmde product thus obtained was purified by column 
chromatography (silica gel : 80 g ; eluent : n-hexane/ethyl acetate = 1/2) to obtain the desired product (11) [3.25 
g (1 00%)] (coloriess solid matter). 

35 TLC [Silica Gel ; n-hexane/AcOEt (1/2)] : Rf = 0.35 

NMR (90MHz, CDC^) 5 : 0.87 to 2.08(22H, m), Z63(2H, t), 2.73{4H, t), 3.45(2H, m), 3.74(2H, m), 3.98 to 

4.23(4H, m), 5.22(2H, br), 7.78(4H, m) 
IR (film) cnri : 3330, 2945, 2855, 1710, 1695, 1545. 1402, 1315, 1278. 1251, 1235, 1045, 720 

40 2) Synthesis of 1 ^mino-3-bis(cyclohexylcarbamoyloxyethyl) aminopropane dihydrochloride (1 2) 

The compound [3.25 g (6 mmol.)] synthesized in 1) was dissolved in methanol (40 mQ, to which was added 
hydrazine hydrate [1 J2 mf (24 mmol.)], and then the mbcture was refluxed for 2 hours in nitrogen streams. The 
reaction mixture was cooled and then concentrated under reduced pressure. Chloroform was added to the resl- 

45 due and then Insoluble materials were removed. The mother liquor was concentrated underreduced pressure. 
The crude product thus obtained was purified by column chromatography (silica gel : 60 g ; eluent : 
methanol/cona ammonia water = 40/1) to obtain the finee base [1.63 g (65.8%)]. This free base was treated, 
under Ice-coollng. with methanol saturated with hydrogen chloride to obtain the desired product (12) [1.92 g 
(coloriess powder)]. 

50 (Free Base) 

TLC [Silica Gel ; methanol/concammonia water (1 9/1)] : Rf = 0.43 

NMR (90MH2, CDCfa) 5 : 0.87 to 2.22(24H, m), 2.53 to 2.80(8H, m), 3.45(2H, m), 4.1 1(2H, t), 5.10(2H, br) 
IR (film) on-i : 3320, 2945, 2855, 1710, 1540, 1450, 1319, 1278, 1255, 1235, 1045, 755 
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Production Example 6 

1-Amino-3-bls(t-butylcarbamoyloxyethyl) aminopropane dihydrochloride (14) 

5 1) Synthesis of 1-phthalimido-3-bis(t-butylcarbamoyioxyethyl) aminopropane (13) 

Tlie compound (8) [1 .68 g (5.75 mmol.)] synthesized in Production Example 4-1) and t-butyl isocyante were 
heated under reflux for 17 hours in nitrogen streams. The reaction mbcture was concentrated under reduced 
pressure, and then the crude product thus obtained was purified by column chromatography (silica gel : 70 g; 
10 eluent : n-hexane/ethyl acetate = 1/1) to obtain the desired product (13) [2.19 g (77.7%)] (coloriess oily product). 

TLC [Silica Gel ; n-hexane/AcOEt (1/1)] : Rf = 0.31 

NMR (90MHz. CDCQ 8 : 1.30(18H. s), 1.78(2H, quint). 2.63(2H, t), 2.70(4H. t). 3.74(2H, m). 4.06(4H, t), 
5.17(2H, br), 7.69 to 7.90(4H, m) 
IS IR (film) cm-^ : 3370. 2970, 1770, 1710, 1610. 1636. 1460, 1400, 1365. 1335, 1275, 1215, 1100, 1070, 720 

2) Synthesis of 1-amino-S-bls{t-butylcarbamoyIoxyethyI) aminopropane dihydrochloride (14) 

20 The compound synthesized in 1) [2.19 g (4.46 mmol.)] was dissolved In methanol (35 nr^, to which was 
added hydrazine hydrate [0.87 mf (24 mmol.)], and then the mixture was refiuxed for 2 hours in nitrogen 
streams. The reaction mixture was cooled and then concentrated under reduced pressure. Chloroform was 
added to the residue, and then insoluble materials were removed. The mother liquor was concentrated under 
reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel : 60 g; 

25 eluent : nrtethanoi/concammonia water = 40/1) to obtain the free base [1.29 g (80.3%)]. This free base was 
treated, under Ice-cooling, with methanol saturated with hydrogen chloride to obtain the desired product (14) 
(1.55 g) (coloriess powder). 
(Free Base) 

30 TLC [Silica Gel ; methanol/concammonia water (1 9/1)] : Rf = 0.46 

NMR (90MHz. CDCfJ 5 : 1.30(18H. s). 1.50 to 1.73(4H. m), 2.52 to 2.78(8H. m), 4.06(4H, I), 5.05(2H, br) 
IR (KBr) cm-1 : 3355. 2975, 1705. 1570. 1539. 1462, 1365, 1280, 1218. 1 101 

Production Example 7 

35 

1-Amino-3-bis(n-butylthlocarbamoyloxyethyl) aminopropane dihydrochloride (16) 

1) Synthesis of 1-phthalimIdo-3-bis(n-butylthiocarbamoyloxyethyl) aminopropane (15) 

40 The compound (8) [1 .462 g (5.0 mnrK}l.)] synthesized in Production Example 4-1 ) and n-butyl isothiocyanate 
[3.0 mf (27.3 mmol.)] were heated In a sealed tube at 130*C for 2 days. The reaction mbcture was cooled and 
concentrated under reduced pressure. The crude product thus obtained was purified by column 
chromatography (silica gel : 80 g ; eluent : n-hexane/ethyl acetate = 2/1) to obtain the desired product (15) 
[1.034 g (39.6%)] (coloriess oily substance). 

45 

TLC (Silica Gel ; n-hexane/AcOEt (1/1) : Rf = 0.34 

NMR (90MHz. CDCfg) 6: 0.93(6H. m). 1.11 to 1.96(10H. m), 2.51 to 3.09(6H. m), 3.16 to 4.70(10H, m). 

6.06(2H, br), 7.65 to 7.93(4H, m) 
IR (film) cm-^ : 3300, 2945, 2910, 2850, 1760, 1700, 1520, 1460, 1390, 1360, 1330. 1 180, 755. 720 

50 

2) Synthesis of 1-amino-3-bis(n-butylthiocart)amoyloxyethyl) aminopropane dihydrochloride (16) 

The compound [1.034 g (1.98 mmol.)] synthesized in 1) was dissoh^ed in methanol (35 mQ. Hydrazine 
hydrate [0.383 mf (7.91 mmol.)] was added to the solutfon, and the mixture was refiuxed for one hour in nitrogen 
55 streams. The reaction mixture was cooled and concentrated under reduced pressure. Chloroform was added 
to the residue, and insoluble materials were removed, and then the mother liquor was concentrated under 
reduced pressure. The orude product thus obtained was purified by column chromatography (silica gel : 40 g; 
eluent : methanol/concammonia water - 40/1) to obtain the free base [180 mg (23.2%)]. This free base was 
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treated, under ice-cooling, witfi ether saturated with hydrogen chloride to obtain the object product (16) [213 
mg (colorless powder)]. 
(Free Base) 

5 TLC ISilica Gel ; methanoI/conc.amnrK)nra water (19/1)] : Rf = 0.26 

NMR (90MHz, CDC4) 6 : 0.94(6H, m), 1.11 to 1.81(12H, m), ^51 to3.01(8H, m). 3.14to3.67(4H, m),4.44(4H, 
m) 

IR (KBr) cm-1 : 3225, 2925, 2850, 1510. 1460, 1410, 1190 
10 Production Example 8 

N-(4-Aminobutyryl)-N,N-bts(n-butytcarbamoyloxy6thyl) amine hydrochloride (21) 

1) Synthesis of N-(t-butoxycarbonyl) diethanolamine (17) 

IS 

Diethanolannine [10.51 g (0.1 mol.)] was dissolved in chlorofonm (200 mf), to which was added t-butyl S- 
(4,6-dimethylpyrimidln-2-yl)thiocart>onate [24.03 g (0.1 mol.)], and the mbcture was stirred at room temperature 
for 24 hours. The reaction mixture was concentrated under reduced pressure. Ethyl acetate was added to the 
residue, and the resulting precipitates were filtered off, then the filtrate was concentrated under reduced press- 
20 ure. The crude product thus obtained was purified by column chromatography (silica gel : 500 g ; eluent : ethyt 
acetate/acetone = 6/1 5/1) to obtain theidesired product (17) [17.85 g (87.0%, pale yellow oily substance)]. 

TLC (Snica Gel ; AcOEt/acetone (5/1) : Rf = 0.33 

mR (90MH2, CDCf'a) S : 1.45(9H, s, CH3 x 3), 3.40(4H, t, CH2N x 2), 3.76(4H, m. CH2O x 2), 4.38(2H, 

25 br.s,OH X 2) 

IR (film) cm-i : 3350(br), 2975, 2925, 2870, 1670. 1480, 1415, 1369, 1258, 1230, 1163, 1140, 1050 

2) Synthesis of N-(t-butoxycarbonyi)-N,N-bis(n-butylcarbamoyloxyethyl) amine (18) 

30 The diol compound (17) [8.21 g (40 mmol.)] synthesized in 1) was dissolved in pyridine (40 mQ, to which 
was added n-butyl isocyanate [11.27 m? (100 mmol.)], and the mixture was stirred at room temperature for 15 
hours. The reaction mixture was heated at 90^0 for further 6 hours, which was then cooled and concentrated 
. under reduced pressure. The crude pr<Kluct thus obtained was purified by column chromatography (silica gel : 
180 g ; eluent : hexane/ethyl acetate » 1.5/1) to obtain the desired product (18) [15.90 g (98.5%, coloriess oily 

3S substance)]. 

TLC [Silica Gel ; n-hexane/AcOEt (1/1)] : Rf = 0.40 

mR (90MHz,CDC4)5:0.91(eH,t,CH3 x 2), 1.14to1.71(8H,m, CHj x 4), 1 .44(9H, s, CH3 x 3),3.17(4H, 
q, CH2NHCO X 2), 3.44(4H, br. t, BOCNCH2 x 2). 4.18(4H. t, CH2OCO x 2), 5.17(2H, br, NHCO x 

40 2) 

IR (film) cm-1 : 3330, 2955, 2930, 2870, 1700, 1535, 1460, 1411, 1362. 1245, 1150 

3) Synthesis of N.N-bis(n-butylcarbamoylQxyethyl) amine (19) 

45 The compound (18) [12.434 g (30.831 mmol.)] synthesized in2)wasdissoh^ed in methanol (80 mQ. to which 
was added, under ice-cooling, methanol saturated vAth hydrogen chloride (40 mQ. The mixture was stirred at 
room temperature for one hour. The reaction mixture was concentrated under reduced pressure. A 5% aqueous 
solution of potassium hydroxide was added to the thus-obtained hydrochloride salt to afford the free base, which 
was subjected to extraction with chlorofonm. The organic layer was dried with anhydrous potassium carii>onate, 

50 and then the soh^ent was distQled off under reduced pressure to obtain the desired product (19) (free base) 
p.334 g (99.8%, coloriess solid substance)]. 
(Free Base) 

TLC [SHica Gel ; CHC^flWIeOH (10/1)] : Rf = 0.22 
55 NMR (90MHz. CDC^) « : 0.91(6H, t, CH3 x 2). 1.14 to 1.71(9H, m. CH2 x 4, NH), Z86(4H, t, CH2N x 2), 
3.15(4H. q, CH2NHCO X 2), 4.15(4H, t. CH2OCO x 2). 4.88(2H, br. NHCO x 2) 
IR (KBr) cmri : 3310. 3070, 2955, 2920, 2850, 2810, 1690, 1542, 1463. 1280. 1221, 1155, 1055, 1039, 
1015.790,785 



16 




BP 0 278 621 B1 



4) Synthesis of N,N-bis(n-butylcarbamoyloxyethyl)-N-(4-phthalimidobutyryl) amine (20) 

5 Oxalyl chloride (4 mQ was added, under ice-cooling, to 4-phthalimido-n-butyric acid [489 mg (2.1 mmol.), 
and the mbcture was heated for one hour under reflux. The reaction mixture was cooled and concentrated to 
* dryness to obtain the crude acyt chloride. This acyl chloride was dissolved In methylene chloride (1 0 mQ, which 
was added to a solution of the compound (19) [607 mg (2.0 mmol.)] synthesized in 3) and triethylamine [405 
mg (4,0 mmoI.)I In methylene chloride (20 mt) under ice-cooling. The mixture was stirred at room temperature 

10 f6r3 hours. After completion of the reaction, IN hydrochloric acid solution was added to the reaction mbcture, 
and the whole mbcture was subjected to extraction with chlorofomi. The organic layer was dried with anhydrous 
potassium cart)onat6, and the solvent was distilled off under reduced pressure. The crude product thus obtained 
was purified by column chromatography (silica gel : 38 g ; eluent : n-hexane/ethyl acetate = 1/3) to obtain the 
desired product (20) [1 .01 g (97.1 %, coloriess viscous substance)]. 

15 

TLC [Silica ; n-hexane/AcOEt (1/3)] : Rf = 0.27 

NMR (90MHA CDCfj) S : 0.94(6H, t, CHg x 2), 143(8H, m. CHj x 4), 2.03(2H, quint, CH2), 2.44(2H. t, 
CH2CON), 3.17(4H. q, CH2NHCO X 2). 3.53(4K t, CHjNCO x 2), 3.76(2H, t, PhtNCHa), 4.13, 4.17 
(each 2H, t, CH2OCO x 2), 5.28, 5.57(each 1H, br, NHCO x 2), 7.78(4H. m, aromatic protons) 
20 IR (film) cm-^ : 3320, 2950, 2920, 2855, 1765, 1710, 1635, 1530. 1463, 1435, 1395, 1370, 1250, 1140, 
1110.1030,722 

5) Synthesis of N-(4-aminobutyryl>-N,N-bls(n-butylcarbamoyloxyethyl) amine hydrochloride (21) 

25 The compound (20) [1.007 g (1.942 mmol.)] synthesized in 4) was dissolved In methanol (30 mQ. Hydrazine 
hydrate [0.377 mf (7.767 mnwi.)] was added to the solution, and the mbcture was refluxed for 3 hours in nitrogen 
streams. The reaction mixture was cooled and concentrated under reduced pressure. Chlorofbmn was added 
to the residue, and insoluble materials were renrK>ved and then the mother liquor was concentrated under 
reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel : 35 g; 

30 eluent : methanol/conc. ammonia water = 40/1) to obtain the free base [618 mg (81 .9%, coloriess solid subst- 
ance)]. This free base was treated, under ice-cooling, with methanol saturated with hydrogen chloride to obtain 
the desired product (21) [676 mg (coloriess viscous substance)]. 
(Free Base) 

35 TLC [Silica Gel ; methanol/concammonia water (40/1)] : Rf = 0.21 

Ni^R (90MHz, GDCfa) 6: 0.87(6H, t. CH3 x 2). 1.37(8H, m. CHj x 4), 1.77(2H, quint, CH2), 2.45{2H, t, 

CH2CON), 2.74(2H, t. G H2NH), 3.13(4H, q, OCONHCH2 x 2), 3.57(4H, t. GONCH2 x 2). 4.20(4H, t, 

GH2OCO X 2), 5.37(1 H, br, NH), 6.07(1 H. br, NH) 
IR (KBr) cm-1 : 3300, 2945, 2905, 2850, 1690. 1624, 1537, 1442, 1250, 1222, 1150, 1110 

40 

Production Example 9 

1-Amino-5-bls(n-butytcarbamoyloxyethyl) aminopentane d ihydrochloride (24) 

45 1) Synthesis of 5-t-butoxycarbonyiamino-1-p-toluenesulft)nyloxypentane (22) 

5-t-Butoxycarbonylamino-1-pentanol [3.048 g (15,0 mmol.)] was dissoh^ed in triethylamine(40m£), to which 
was added, under Ice-coding, p-toluenesulfbnyl chloride [3.146 g (16.5 mmol.)], and the mixture was stinred 
at room temperature for 19 hours. After completion of the reaction, water was added to the reaction mbcture. 
60 The whole mbcture was subjected to extraction with chlorofonm. The organic layer was dried over anhydrous 
sodium sulfate, then the solvent was disblted off under reduced pressure. The crude product thus obtained was 
purified by column chromatography (silica gel : 170 g ; eluent : n-hexane/ethyl acetate - 2/1) to obtain the des- 
ired product (22) [4.162 g (77.6%, coloriess solid substance). 

55 TLC (Silica Gel ; n-hexane/AcOEt (2/1)] : Rf = 0.38 

NMR (90MHz, CDCfa) 5 : 1.24 to 1.80(6H, m, CHj x 3). 1.41(9H, s, CH3 x 3). Z43(3H, s. Ar-CHa), 3.04(2H, 

q, CH;iNHCO), 4.01(2H, t, CH2OTS), 4.18(1 H, br.NH), 7.33, 7.78(each 2H, d, aromatic protons) 
IR (film) orri : 3370, 2970, 2920, 2850, 1700. 1595, 1510, 1390, 1360. 1270, 1250, 1 190, 1 170, 1097, 946. 
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2) Synthesis of 5-(t-butoxycarbonylamino)-1-N,N-bis(n-butylcarbamoyIoxyethyl) aminopentane (23) 

5 

Triethylamine [0.209 mf (1.5 mmol.}] was added to the compound (19) piree base] [455 mg (1.5 mmoL)] 
synthesized in Production Example 8 -3) and the compound (22) ^36 nr^ (1.5 mmoi.)] synthesized in 1), and 
the mbcture was heated at 100«C for 5 hours in nitrogen strean^. The reaction mbcture was cooled, to which 
was added water. The mixture was subjected to extraction with chloroform, and the organic layer was dried 
10 with anhydrous potassium carbonate. The solvent was then distilled off under reduced pressure. The crude 
product thus obtained was purified by column chromatography (silica gel ; 25 g ; eluent ; n-hexane/ethyi acetate 
~ 1/4) to obtain the desired product (23) [660 mg (90.0%, colortess viscous substance)]. 

TLC (Silica Gel ;n-hexane/AcOEt (1/3) :Rf = 0.19 
15 NMR (90MHz. 0004)6 :0.90(6H,t,CH3 x 3), 1.15 to 1.63(1 4H,m,CH2 x 7),1.42(9H,s,OH3 x 3),Z51(2H, 

t,0H2N),2.71(4H,t,CH2N x 2). 3.11 (6H, quint, Oy^HCO x 3), 4.10(4H, t, OH^CX^O x 2),4.62(1H, 

br-NH). 5,06(2H, br.NH x 2) 
IR (nim) cm-i : 3320, 2952, 2920, 2850, 1690, 1523, 1460. 1250, 1170, 1142 

20 3) Synthesis of 1 -amino-5-bis(n-bufylcart>amoy!oxyethyl) aminopentane dihydrochioride (24) 

The compound (23) [660 mg (1.351 mmol.)] synthesized in 2) was dissolved In methanol (5 mQ, to which 
was added, under ice-cooling, methanol saturated with hydrogen chloride (1 5 mf). The mbcture was then stinred 
at room temperature for 30 minutes. The soh^ent was distilled ofT under reduced pressure. The crude hyd- 
25 rochloride salt thus obtained was dissolved in methanol/con&anunonia water (40/1), and purified by column 
chromatography [silica gei : 35 g ; eluent : methanol/concammonla water (40/1)] to obtain the free base [449 
mg (85.5%, colorless oiiy substance)]. This free base was treated, under ice-cooling, with methanol saturated 
with hydrogen chloride to obtain the desired product (24) [533 mg (coloriess powder)]. 
(Free Base) 

30 

TLC [Silica Gei ; MeOH/conc.NH40H (40/1)] : Rf = 0.15 

NMR (90MHz, ODC^) 6 : 0.90(6H. t. CH3 x 2). 1.42(14H, m, OH2 x 7), 2.53(2H, t. CH2NH2), 2.76(6H, m, 
CH2N X 3),3.13(4H,q.CH2NHCO x 2), 3.86 to4.63(2H. br.NH2),4.10(4H, t, OHaOtO x 2),5.43(2H, 
br.NH0O X 2) 

35 \R (film) cm-1 : 3310, 2949, 2915, 2850. 1700, 1535, 1460. 1270, 1260, 1250, 1 140, 1110, 1055, 1021 
Production Example 1 0 

1-Amino-2-bts(n-butyicarbamoyloxyethyl) amlnoethane dihydrochioride (26) 

40 

1) Synthesis of 1-phthallmido-2-bis(n-butylcarbamoyloxyethyl) amlnoethane (25) 

Triethylamine [0.139 mf (Inrunol.)] was added to a mbcture of the compound (19) [free base] [303 mg (1 
mmol.)] synthesized in Production Example 8-3) and N-(2-bromoethyi)phthalimide [254 mg (1 mmol.)]. The 
45 whole mbcture was heated at 1 00'*C for 1 4 hours in nitrogen streams. TTie reaction mbcture was cooled. Water 
was added to the reaction mbcture, which was then subjec^d to extraction with chlorofonm. The organic layer 
was dried with anhydrous potassium carbonate, and then the solvent was distilled off under reduced pressure. 
The crude product thus obtained was purified by column chromatography (sHica gel : 20 g ; eluent ; n-hexane- 
/ethyl acetate » 1/1} to obtain the desired product (25) [447 mg (93.8%, coloriess oily substance)]. 

50 

TLC [Silica Gel ;n-hexane/AcOEt (1/1)] :Rf= 0.21 

NMR (90I\4Hz, 0004) 6 : 0.89{6H, t, CH3 x 2). 1.41(8H, m. CH2 x 4), 2.85(6H, m, OH2N x 3), 3.12(4H, q, 
CHjNHCO X 2),3.78(2H.t.PhtNOH2),4.05(4H,t,CH2OCO x 2), 5.15(2H, br.NH x 2), 7.77(4H. m, 
arcmiatic protons) 

65 IR (film) cmr^ : 3320, 2960, 2930, 2855, 1770, 1706, 1610. 1527, 1463, 1395, 1250, 1018, 720 
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2) Synthesis of 1-amino-2-bis(n-butylcarbamoylo)cyethyl) aminoethane dihydrochloride (26) 

The compound [447 mg (0.938 mmol.)] synthesized in 1) was dissolved in methanol (20 mQ, to which was 
added hydrazine hydrate [0.182 mf (3.752 mnwi.)], and then the mixture was refluxed for 2 hours in nitrogen 

5 streams. After cooling, the reaction mbcture was concentrated under reduced pressure. Chlorofbmi was added 
to the residue to remove Insoluble materials. Then, the nwther liquor was concentrated under reduced pressure. 
The crude product thus obtained was purified by column chromatography (silica gel: 10 g; eluent: 
methanol/concanwfionla water = 40/1) to obtain the free base [239 mg (73.5%, colorless viscous substance). 
This free base was treated, under ice-cooling, with methanol saturated with hydrogen chloride to obtain the 

10 desired product (26) [294 mg (colorless solid substance)]. 
(Free Base) 

TLC [Silica Gel ; methanol/concammonia water (40/1 )] : Rf = 0.33 

NMR (90MHz, CDCfg) 6 : 0.90(6H, t, CH3 x 2), 1 .43(8H, m, CH2 x 4), 1 .83(2H, br.s, NH2), 2.50 to 2.93(8H, 
15 m, CH2N X 4), 3.16(4H, q, OCONHCHj x 2), 4.10(4H, t, CH2OCO x 2), 5.20(2H, br.NH) 

IR (fflm) cm-i : 3310, 2955, 2925, 2865, 171)0, 1535. 1468, 1270, 1250, 1140, 1055, 1022 

Produc^on Example 1 1 

20 (3'-Amlno-2'-hydroxypropyl>bis(n-butylcarbamoyloxyethyl) amine dihydrochloride (30) 

1) Synthesis of N-t-butoxycarbonylallylamine (27) 

Allylamlne [2.855 g (60 mmol.)] was dissoh^ed in chlorofomn (100 mQ, to which was added t-butyl S.(4,6- 
26 dlmethyIpyrimidin-2-yI)thiocarfaonate [1Z017 g (60 mmol.)], and then the mbcture was stirred at room tempera- 
ture for 24 houre. 1 N Hydrochloric acid was added to the reaction mbcture. which was subjected to extraction 
with chlorofomi. The oiganic layer was dried over anhydrous potassium cartwnate, and then concentrated 
under reduced pressure. The crude product thus obtained was purified by (X2lumn chromatography (silica gel: 
240 g ; eluent : hexane.ethyl acetate = 3/1 ) to obtain the desired product (27) [6.720 g (85.5%. coloriess prisms, 
30 m,p.34to34.8'»C)]. 

TLC pillca Gel ; hexane/AcOEt (4/1 )] : Rf = 0.22 

NMR (90MHz, 0UC2^ 6 : 1.45(9H, s, CH3 x 3), 3.72(2H, m, CH2), 4,79(1 H, br.NH), 5.15(2H, m. = CH2), 5.65 
to 6.07(1 H,m,CH=) 

35 IR (KBr) cnr< : 3320, 2960, 2900, 1670. 1510, 1360, 1245, 1150, 1040, 1015. 990, 950. 922, 860 

2) Synthesis of N-t-butoxycarbonyl-(2,3-epoxypropyl) amine (28) 

The amine compound (27) [6.72 g (42.75 mmol.)] synthesized in 1) was dissolved in methylene chloride 
40 (200 mQ, to which was added, under Ice-cooling, m-chloroperbenzoic acid [9.59 g (55.67 mmol.)]. The mixture 
was stirred at room temperature for 1 5 hours. A 5% aqueous solution of sodium thiosulfate and a 10% aqueous 
solution of sodium hydrogencarbonate were added to the reaction mbcture, which was subjected to extraction 
with chloroform. The organic layer was dried over anhydrous potassium cartaonate, and then concentrated 
under reduced pressure. The crude product thus obtained was purified by cdumn chromatography (silica gel: 
45 210 g ; eluent : hexane/ethyl acetate = 3/1 to 2/1) to obtain the desired product (28) [5.91 g (79.8%, coloriess 
oily substance)]. 

UC [Snica Gel ; hexane/AcOEt (3/1)] : Rf = 0.24 

NMR (90MHz,CDC4)6:1.45(9H,s,CH3 x 3), 2.58(1 H, d.d, 0-CH), 2.77(1 H.t, 0-CH), 3.00 to 3.67(3H. m, 
60 O-CH, CH2N). 4.80(1 H, br.NH) 

IR (film) cm-1 ; 3335, 2975, 2920, 1700, 1520. 1366. 1272, 1251, 1171 

3) Synthesis of bis(n4)utylcarbamoyloxyethylH3'-t-butoxycarbonylamIno-2'-hydrQxy) propylamine (29) 

55 The epoxy compound (28) [866 mg (5.0 mmol.)] synthesized In 2) was dissolved in toluene (25 mf), to which 
was added N,N-bis(n-butyIcarbamoyloxyethyl)amine [1.517 g (5.0 mmol,)], and the mbcture was refluxed for 
22 houre. The reaction mixture was, after cooling, concentrated under reduced pressure. The crude product 
thus obtained was purified by column chromatography (silica gel : 20 g ; eluent : hexane/ethyl acetate = 1/4) 
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to obtain the desired product (29) [2.18 g (91.5%, coloriess viscous sut)stance)]. 
TLC (Sflica Gel ; hexane/AcOEt (1/4) : Rf = 0.27 

NMR (90MHz,CDC?a) 8 : 0.90(6H, t, CH3 x 2), 1.43(9H, s, CH3 x 3), 1.13 to 1.66{8H, m, CH2 x 4). 2.60(2H, 
5 d, CH2N), 2,79(4H, t, N-CH2 X 2), 3.15(6H, q, OCONHCH^ x 3), 3.66(1 H, m, CH-OH), 4.10(4H, I, 

OCodHz X 2), 5.20(2H, brfNH) 
IR (film) cm-^ : 3320, 2950, 2920, 2855, 1692, 1530, 1450. 1365, 1255, 1168 

4) Synthesis of (3'-amino-2'-hydroxypropyI)-bls(n-butyicarbamoyloxyethyl) amine dihydrochloride (30) 

10 

The compound (29) ^76 mg (1.0 mmol.)] synthesized in 3) was dissoh^ed in methanol (8 mQ, to which was 
added, under ice-cooling, methanol saturated with hydrochloric add (1 0 mQ, and then the mbcture was allowed 
to stand at room tismperature for 30 minutes. The sokent was distilled off under reduced pressure. The crude 
hydrochloride salt thus obtained was dissoh^ed In a methanol/concammonia water (50/1 ) solution, and purified 
IS by column chromatography [silica gel : 14 g ; eluent : methanol/concammonia water (50/1) to obtain the free 
base [297 mg (78.9%, colorless oily substance)]. This firee base was treated, under Ice-cooling, with methanol 
saturated with hydrogen chloride to obtain the desired product (30) [310 mg (coloriess powder)]. 
(Free Base) 

20 TLC (Silica Gel : MeOH/concNHiOH (50/1) : Rf = 0.47 

NMR (90MHz, CDCQ 6 : 0.91{6H, t, CH3 x 2). 1.43(8H, m, CH2 x 4), 2.41 to 3.45(13H, m, CHjN x 4, GH- 

OH, CH2NHCO X 2), 4.10(4H, br, t, CH2OCO x 2), 6.05(2H, br, NHCO x 2), 6.43(3H. br. NH2,0H) 
IR (film) cm-^ : 3300, 2951. 2855, 1690, 1538, 1465, 1259, 1141, 1055, 1022 

25 Production Example 12 

(3'-Amino-2'-dimethyIcarbamoyloxypropyl>-bis(n-butylcarbamoyloxyethyl) amine dihydrochloride (32) 

1) Synthesis of bis(n-butyIcarbamoyioxyethyl)-(3'-t-butoxycarbonylamlno-2'-dimethylcarba^^ 
30 propylamine (31) 

The compound (29) [477 mg (1 .0 mmol.)] synthesized in Production Example 1 1 -3) and triethylamine [0.836 
mf (6.0 mmol.)] were dissolved in methylene chloride (5 mQ, to which was added, under ice-oooling, ethyl 
chlorocarbonate [470 mg (3.0 mmol.)], and the mbcture was stinred at room temperature for 2 hours. A 5% 

35 aqueous solution of sodium hydrogencarbonate was added to the reaction mbcture, and the whole mbcture was 
subjected to extraction with chloroform. The organic layer was dried over anhydrous potassium carbonate, and 
then the solvent was distilled off under reduced pressure. 

The crude carbonic acid ester compound thus obtained was dissolved in toluene (2 mQ, to which was added 
a 20% dimethylamine/toluene solution, and the mbcture was stirred at room temperature for 10 minutes. A 5% 

40 aqueous solution of sodium hydrogencarbonate was added to the reaction mbcture, which was subjected to ext- 
raction with chloroform. The organic layer was dried over anhydrous potassium carbonate, and then the solvent 
was distilled off under reduced pressure. The crude product thus obtained was purified by column 
chromatography (silica gel : 30 g ; eluent : hexane/ethyl acetate = 1/3) to obtain the desired product (31) [302 
mg (55.1%, coloriess viscous substance)]. 

45 

TLC [Snica Gel : hexane/AcOEt (1/4)] : Rf = 0.40 

NMR (90MHz, CDG^) S : 0.91(6H, t, CH3 x 2), 1.44(9H, s, CH3 x 3), 1.10 to 1.87(8H, m, CH2 x 4), 2.57 
to2.97(6H,m,N-CH;i x 3), 2.88(6H, s, NGH3 x 2).3.13(6H,q,OCONHCH2 x 3), 4.07(4H, t, OCOCH2 
X 2),4.81{1H, m, CH-OCON), 6.64(2H, br.NH) 
50 IR (film) cnri : 3320, 2960, 2930, 2860, 1690, 1530, 1460, 1400, 1368, 1250, 1195, 1168, 1060 

2) Synthesis of (3'-^ino-2'-dimethylcarbamoyloxypropyl)bis(n-butylcarbamoy amine 
dihydrochloride (32) 

65 The compound (31) [476 mg (1.0 mmol.)] synthesbsed in 1) was dissolved in methanol (4 mQ, to which was 
added, under Ice-cooling, methanol saturated with hydrogen chloride (4 mQ, and the mbcture was allowed to 
stand at room temperature for 10 minutes. The solvent was distilled off under reduced pressure. The crude 
hydrochloride salt was dissolved in a methanol/concammonia water (25/1) solution, and the reaction mixture 



20 



• 



EP 0 278 621 B1 



was concentrated under reduced pressure. Chloroform was added to the residue, and insoluble materials were 
filtered off, and then the filtrate was concentrated under reduced pressure. The crude product thus obtained 
was purified by column chromatography [snica gel ; 13 g ; eluent : methand/concammonia water (1000/1)] to 
obtain the free base [108 mg (44.0%, coioriess oily substance). This free base was treated, under Ice-cooling, 
5 with methanol saturated with hydrogen chloride to obtain the desired product (32) [138 mg (coioriess powder)]. 
(Free Base) 

TLC [Silica Gel : MeOHyconc.NH40H (1000/1)] : Rf = 0.23 

NMR (90MHz, CDCfa) 5 : 0.90(6H, t, CHj x 2), 1.12 to 1.68(10H, m, CH2 x 4, NH2). 2.57 to 2.97(8H, m, 
10 CH2N X 4). 2.90(6H, s. NCH3 X 2), 3.14(4H, q. ChfcNHCO x 2), 4.08(4H, t, CH2OCO x 2), 4.82(1H, 

quint. CH-OCON), 5.47(2H, br.NHCO x 2) ' 
IR (film) cm-1 : 3320, 2980, 2928, 2862, 1700, 1633, 1462. 1400, 1250, 1192, 1143, 1052, 1022 

Production Example 13 

IS 

2-[Bis(2'-n-butylcarbamoyloxyethyl)amino] ethylpiperidine dihydrochioride (36) 

1) Synthesis of N-t-butoxycart)onyi-2-(2'-hydroxyethyl) piperidlne (33) 

20 2-(Piperidln-2-yI)ethanol [3,23 g (25 mmol.)] was dissolved in chloroform (50 mf), to which was added t- 
butyl S-(4,6-dimethylpyrimidin-2-yl)lh!ocarbonate [6.01 g (25 nmol.)], and the mbcture was stirred at room tenv 
perature for 40 hours. The reaction mbcture was refluxed for further 4 hours. The reaction mbcture was cooled, 
and subjected to extraction with chloroform after 1 N hydrochloric acid was added. The organic layer was dried 
over anhydrous potassium carbonate, which was then concentrated under reduced pressure. The crude pro- 

25 duct thus obtained was purified by column chromatography (sDica gel : 200 g ; solvent : hexane/ethyl acetate 
= 2/1) to obtain the desired product (33) [5.73 g (99.9%, pale yellow oily substance)]. 

TLC [Silica Gel :hexane/AcOEt(2/1)]:Rf= 0.24 

NI^R (90MHz. CDCfa) 5 : 1.45(9H, s, CH3 x 3), 1.58(6H, m. CH^ x 3), 1.92(2H, m, CH2CH2OH), 2.68(1H. 

30 m, CHNBOC), 3.52(2H. m, CHaOH), 3.95(1H, m, CHNBOC). 4.45(1H, m, CHNBOC") 

IR (film) cm-1 : 3440, 2940, 2860,'1690, 1660, 1420, 1363, 1275, 1162. 1 140, 1052 

2) Synthesis of 1-N-t-butoxycart>onyl-2-(2'-p4oluenesuifonyioxyethyi) piperidine (34) 

35 The compound (33) [2.993 g (13.052 mmol.)] synthesized in 1) was dissolved in triethylamlne (40 mf), to 
which was added, under ice^codlng, p-toluenesuifonyl chloride [2.737 g (14.357 mmol.)], and the mbcture was 
stirred at room temperature for 24 hours. After completion of the reaction, 2N hydrochloric acid (250 mQ was 
added to the reaction mbcture, which was subjected to extraction with chloroform. The organic layer was dried 
over anhydrous sodium sulfate, and then the solvent was disfflled off under reduced pressure. The crude pro- 

40 duct thus obtained was purified by column chromatography (silica gel : 150 g : eluent ; n-hexane/ethyl acetate 
= 7/3) to obtain the desired product (34) [1.482 g (29.6%, coioriess sdid substance)]. This product was very 
unstable, and, therefore. It was subjected immediately to the subsequent reaction. 

TLC (Silica Gel : n-hexane/AcOEt (2/1) : Rf = 0.43 
45 NMR (90MHz,CDCf3)6:1.41(9H,s.CH3 x 2).1.48to2.26(8H,m,CH2 x 4), 2.43(3H, s,Ar-CH3). 2.69(1 H. 

m. CHNBOC), 3.80 to4.43(4H, m. CHNBOC x 2, CHaOTs), 7.35,7.80(each 2H, d, aromatic protons) 

3) Synthesis of 1-N-t-bulDxycart>onyl-2-[2'-bis(n-butyIcart)amoylQxyethyi)aminoethy^^ piperidine (35) 

50 Triethylamlne [0.209 ml (1.50 mmol.)] and the compound (19) [455 mg (1 .50 mmol,)] synthesized in Pro- 
duction Example 8-3) were added to the compound (34) [575 mg (1.50 mmol.)] synthesfeed in 2). The mbcture 
was heated at lOO^'C for 3 hours. After cooling, water was added to the reaction mbcture. The whole mixture 
was subjected to extraction with chlorofrom, and the organic layer was dried over anhydrous potassium car- 
bonate, and then the solvent was distilled off under reduced pressure. The crude product thus obtained was 

55 purified by column chronratography (silica gel : 27 g ; eluent : hexane/ethyl acetate - 1/3) to obtain the desired 
product (35) [125 mg (16.2%, coioriess viscous substance)]. 

TLC [Silica Gel : hexane/AcOEt (1/3)] : Rf = 0.26 
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NMR (90MHz.CDC4)6:0.89(6H, t,CH3 x 2), 1 .04 to 2.37(25H, m, CHj x 8, CH3 x 3), 2.43 to 2.86{7H, 
m,CH2N X 3,CHNBOC),3.13(4H,m.OCONHCH2 x 2), 3.80to4.57(6H,m, CH2OCX) x 2.CHN30C 
X 2), 6.36(2 H, br.CONH x 2) 

IR (film) cm-i : 3315,2920, 2850, 1690, 1530, 1480, 1441, 1361. 1270, 1252, 1175, 1122. 1095, 1010, 762 



4) Synthesis of 2-[bis(2'-n-butylcarbamoylQxyethyl)amino] etirylpiperidins d ihydrochloride (36) 

The compound (35) [123 mg (0.239 mmol.)] synthesized In 3) was dissolved in methanol (2 mQ, to which 
was added, under ice-cooling, methanol saturated with hydrogen chloride (4 mQ. The mixture was allowed to 
stand at room temperature for 30 minutes. The solvent was distnied off under reduced pressure. The exude 
hydrochloride salt thus obtained was dissoWed in a methanol/concammonia water (50/1) solution, and purified 
by column chromatography [silica gel : 5 g ; eluent : methanol/concammonia water (50/1)] to obtain the free 
base [79 mg (79.7%. colorless oOy substance)]. This free base was treated, under ice-cooling, with methanol 
saturate with hydrogen chloride to obtain the desired product (36) [85 mg (colorless viscous substance)]. 
(Free Base) 

TLC [Silica Gel : MeOH/oonaNH40H (50/1 )] : Rf = 0.33 

NMR (90MH2, CDCy 5 : 0.91(6H, t. CH3 x 2). 1.12 to ^42(16H, m, CH2 x 8), 2.50 to 3.50(1 1H, m, CH2N 
20 X 3, CH2NHCO X 2, CHN), 3.93 to 4.e0(6H, m. CH2OCO x 2. CH2NH), 6.70(2H. br.CONH x 2) 

IR (film) cnrr^ : 3300(br), 2930, 2853, 1685, 1535, 1480, 1440, 1260, 1 155 

Production Example 14 

25 4-Bis(n-butylcarbamoyloxyethyi) aminopiperldine dihydrochioride (40) 

1) Synthesis of 1-N-t-butoxycarbonyl-4-hydroxyplperidine (37) 

4-Hydroxypiperidlne [4.046 g (40 mmol.)] was dissolved in chloroform (1 00 mQ, to which was added t-buty! 

30 S-(4.6-dimethylpyrlmidin-2-yl)thiocarbonate [9.613 g (40 mmd.)]. The mbcture was stirred at room temperature 
for 24 hours. The reaction mixture, after addition of 2N hydrochloric acid, was subjected to extraction with 
chlorofomi. The organic layer was dried over anhydrous potassium cart>onate, and concentrated under reduced 
pressure. The crude product thus obtained was purified by column chromatography (silica gel : 260 g ; eluent: 
hexane/ethyt acetate = 1/3) to obtain the desired product (37) [7.756 g (96.3%, colorless prisms, m.p. 56.5 to 

35 57,5«'C)]. 

TLC (Silica Gel : hexane/AcOEt (1/3) : Rf = 0.39 

NMR (90MHz, CDC^) 6 : 1.44(9H, s, CH3 x 3), 1.24 to 1.98(4H, m, CH2 x 2), 3.01(3H, m, OH, CH2N). 
3.83(3H. m, CHOH, CH2N) 

40 IR (KBr) cnr< : 3460, 2990, 2935, 2870, 1670, 1493, 1432, 1370, 1285, 1270, 1240, 1170, 1140, 1080. 
1039 

2) Synthesis of l-N-t-butoxycariDonyM-p-toluenesuifonyloxypiperidine (38) 

The compound [4.025 g (20.0 mmol.)] synthesized in 1) was dissoh^ed In triethylamtne (60 mQ. to which 
was added, under ice-cooling, p-toluenesutfonyl chloride [4.1 94 g (22.0 mmol.)]. The mbcture was stirred at room 
temperature for 42 hours and then at 52 to 65^0 for further 21 hours. After completion of the reaction, water 
was added to the reaction mbcture, and then the whole mixture was subjected to extraction wHh chloroform. 
The organic layer was dried over anhydrous potassium carbonate, and then the soh^ent was distilled off under 
reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel : 200 
g ; eluent : n-hexane/ethyl acetate - 3/1) to obtain the desired product (38) [3.041 g (42.8%, cdoriess plates. 
m.p. 95.0 to 96.0«*C)]. 

TLC [Silica Gel :n-hexane/AcOEt (2/1)1 :Rf=: 0.46 
55 NMR (90MHz, CDC^a) 6 : 1.43(9H. s, CH3 x 3). 1.75(4H. m, CH2 x 2). 2.43(3H, s, Ar-CHj), 3.09 to 3.74(4H, 
m. CH2N X 2), 4.68(1 H, m. CHOTs). 7.34. 7.80(each 2H, d, aromatic protons) 
IR (KBr) cm-1 : 2970, 2925, 1690, 160.0. 1425. 1362, 1240, 1190, 1175, 1138, 1012, 950. 879, 843. 818. 
778 
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3) Synthesis of 1-N-t-butoxycarbonyl-4-bis(n-butylcarbamoyIaxyethyI) aminoplperidine (39) 

5 Triethylamine [0^78 mt (2.0 mmol.)] and the compound (1 9) [607 mg (2.0 mmol.)] synthesized in Produo- 
tion Example 8-3) were added to the compound (38) [701 mg (2.0 mmol.) synthesized In 2). The mbdure was 
heated at 100*^0 for 24 hours. After cooling, water was added to the reaction mixture, and the whole mixture 
was subjected to extraction with chloroform. The organic layer was dried over anhydrous potassium cartmnate, 
and then the soh^ent was distilled off under reduced pressure. The crude product thus obtained was purified 

10 by column chromatography (sflica gel : 25 g ; eluent : hexane/ethyl acetate = 1«) to obtain the desired product 
(3d) [208 (21.4%, coloriess viscous substance)]. 

TLC [Silica Gel : hexane/AcOEt (iy2)] : Rf = 0.40 

NMR (90MHz, CDC4) 6 : 0.92(6H, t, CH3 x 2), 1.09 to 1.79(12H, m, CH2 x 6), 1.45(9H, s, CHz x 3). Z38 
15 to 2.85(7H. m, CH;jN x 2, CH2NBOC, CHN), 3.13(4H. m, OCONHC^j x 2), 3.88 to 4.32(6H, m, 

CH2OCO X 2, CHaNIBOC), 5.09(2H, br.CONH x 2) 
IR (film) cm-1 : 3325, 2952, 2925. 2852, 1720, 1680, 1525. 1424, 1365, 1243, 1160, 1 120, 1055, 1025 

4) Synthesis of 4-bls(n-butylcarbamoyloxyethyl) aminoplperidine dihydrochloride (40) 

20 

The compound (39) [200 nng (0.41 mmol.)] synthesized in 3) was dissolved in chloroform (3 mf). to which 
was iadded, under Ice-cooling, methanol saturated with hydrogen chloride (4 mf). and the mbcture wasallowed 
to stand at room temperature for 15 minutes. The solvent was distilled off under reduced pressure. The crude 
hydrochloride salt thus obtained was dissolved in a methanol/conaanrmionia water (25/1) solution and purified 
25 by column chromatography [silica gel : 1 0 g ; eluent : methanol/concammonia water (25/1)] to obtain the free 
base [140 mg (88.3%, colorless oily substance)]. This free base was treated, under ice-oooling, methanol satu- 
rated with hydrogen chloride to obtain the desired product (40) [159 mg (colorless powder)]. 
(Free Base) 

30 TLC (Silica Gel : MeOH/conc.NH40H (30/1) : Rf = 0.24 

NMR (90MHz, CDCfa) 5 : 0.90(6H, t, CH3 x 2), 1.10 to 1.90(12H, m, CH2 x 6), 2.31 to 3.33(13H, m, CH2N 

X 4.CH2NHCO X 2,CHN),4.03(4H,t.CH2OCO x 2), 5.1 3(2H. br.CONH x 2) 
IR (film) crrr^ : 3310, 2955. 2925, 2855. 1700. 1535. 1468, 1252, 1143. 1055, 1020 

35 Productk)n Example 15 

2-[Bis(n-butylcarbamoyloxyethyOamlno] methylpyridine dihydrochloride (41) 

Triethylamine [0.696 m2 (5.0 mmol.)]. the compound (19) [607 mg (ZO mmol.)] synthesized in Production 
40 Example 8-3) and toluene (5 mQ were added to 2-(chloromethyl) pyridine hydrochloride [492 mg (3.0 mmol.)], 
and the mixture was heated at 100<>C for 18 hours. After cooling, water was added to the reaction mixture, which 
was subjected to extraction with chlorofonm. The organic layer was washed with a IN aqueous solution of 
sodium hydroxide, and then dried over anhydrous potassium carisonate. The soh^ent was distilled off under 
reduced pressure, and the crude product thus obtained was purified by column chromatography (silica gel : 30 
45 Q ; eluent : ethyl acetate) to obtain the free base [525 mg (66.6%, coloriess viscous substance). 

This free base was treated, under Ice-cooling, with methanol saturated with hydrogen chloride to obtain 
the desired product (41) [623 mg (coloriess powder)]. 

TLC (Snica Gel : AcOEt) : Rf = 0.22 
so NMR (90MHz, CDCfa) : 0.90(6H. t. CH3 x 2). 1.42(8H, m. CH2 x 4), 2.85(4H, I. CH2N x 2), 3.13(4H. m, 
OCONHCH2 X 2).3.88(2H.s,CHrPy),4.13(4H.t,CH20CO x 2). 4.95(2H, br.CONH x 2).7.13(1H, 
m, pyridine proton). 7.38 to 7.75(2H. m, pyridine protons), 8.50(1 H, d. d, pyridine proton) 

IR (fam) cm-i : 3320, 2952, 2925. 2862, 1702, 1590. 1535, 1460. 1452. 1252, 1140, 1052, 1024. 760 

55 
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Production Example 16 

3- IBis(n-butyicarbamoyIoxyethyl)amIno] methylpyridine dihydrochloride (42) 

5 Trlethylamlne [0.696 mf (5.0 mmol.)]. the compound (19) [607 mg (2.0 mmol.)] synthesized in Production 
Example 8-3) and toluene (5 m() were added to 3-(chloromethyl) pyridine hydrochloride [492 mg (3.0 mmol.), 
and the mixture was heated at 100'C for 21 hours. After cooling, water was added to the reaction mixture, which 
was subjected to extraction with chloroform. The organic layer was washed with a IN aqueous solution of 
sodium hydroxide, and then dried over anhydrous potassium cart)onate. The solvent was distilled off under 

10 reduced pressure, and the c^de product thus obtained was purified by column chromatography (silica gel : 20 
g ; eluent : ethyl acetate) to obtain the free base [419 mg (53.1%, colorless viscous substance). 

This free base was treated, under ice-cooling, with methanol saturated with hydrogen chloride to obtain 
the desired product (42) [496 mg (coloriess powder)]. 

IS TLC (Silica Gel : AcOEt) : Rf = 0^8 

NMR (90MH2, CDCfa) 6 : 0.90(6H, t, CH3 x 2). 1.42(8H, m, CHj x 4), 2.77(4H, t, CH2N x 2), 3.15(4H, q, 
OCONHCjiz X 2).3.71(2H,s.CHrPy).4.12(4H,t,CH20CO x 2), 4.99(2H, br.d&NH x 2),7.24(1H, 
m, pyridine proton), 7.69(1H, m, pyridine proton), 8.53(2H, m, pyridine protons) 

IR (fnm) cm-i : 331 5, 2951, 2925, 2860, 1700, 1 535, 1252 

20 

Production Example 17 . 

4- [Bls(n-butylcarbamoyloxyethyl)amino] methylpyridine dihydrochloride (43) 

25 Triethylamine [0.696 mi (5.0 mmol.), N,N-bis(n-butylcarbamoyioxyethyl)amine [607 mg (2.0 mmol.)] and 
toluene (5 mQ were added to 4-(chloromethyl) pyridine hydrochloride [492 mg (3.0 mmol.)], and the mixture 
was heated at 1 00**C for 23 hours. After cooling, water was added to the reaction mbcture, which was subjected 
to extraction with chlorofbmn. The organic layer was washed with IN aqueous solution of sodium hydroxide, 
and dried over anhydrous potassium carbonate, and the solvent was distilled off under reduced pressure. The 

30 crude product thus obtained was purified by column chromatography (sDica gel : 20 g ; eluent : ethyl acetate) 
to obtain the free base [195 mg (24.6%, colorless viscous substance). 

This free base was treated, under ice-cooling, with methanol saturated with hydrogen chloride to obtain 
the desired product (43) [230 mg (colorless powder)]. 

35 TLC (Silica Gel : AcOEt) : Rf = 0.18 

NMR (90MHz. CDCfa) S : 0.90(6H, t, CH3 x 2), 1.43(8H, m, CHj x 4), 2,78(4H, t, CHjN x 2), 3.15(4H. q. 

OCONHCjit X 2).3.71(2H,s,CH2-Py),4.13(4H,t,CH20CO x 2), 5-06(2H, br.CbNH x 2),7.28(2H, 

d, pyridine protons), 8.52(2H, d. pyridine protons) 
IR (film) cm-^ : 3325, 2951, 2925, 2862, 1700, 1601, 1530, 1468, 1418, 1249, 1140 

40 

Production Example 18 

N,N-Bls(n-t)utylcarbamoyloxyethyl)-1,2-dImethylethylenediamlne dihydrochloride (46) 

45 1) Synthesis of 3-IN,N-bis(n-butylcarbamoyloxyethyOamlno] 2-butanol (44) 

A mixhire of butylene oxide [71 3 mg (9.9 nrunol.)] and the compound (1 9) [1 .00 g (3.3 mmol.)] synthesized 
in Production Example 8-3) was stirred at 110°C overnight After cooling, the crude product thus obtained was 
subjected to silica gel column chromatography, and eiuted with ethyl acetate-methanol (10 : 1), to obtain the 
50 desired product (44) [430 mg (34.7%)] as a yellow oily substance. 

IR (Neat) cmri : 3300(br), 1700(br) 

NMR (90MHz, CDCfa) 5 : 0.7 to 1.8(20H, m). 2.2 to 2.9(6H, m), 3.15(4H, q, J = 6Hz), 3.3 to 3.8(1H. m), 3.8 
to4.4(4H,m), 5.05(2H,m) 

55 

2) Synthesis of N-[[2-[N',N'-bis(r>-butylcarbanrtoyloxyethyl)amino]-1-methyl]propyl]phthalimide (45) 

Diethyl azodicarfooxylate [0.35 mi (2.30 mmol.)] was added dropwise to a solution of the compound (44) 
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[430 mg (1.15 mmol.)] synthesized in 1), phthalimide 1337 mg (2.30 mmd.)] and triphenyl phosphine [600 mg 
(2.30 mmol.)] in tetrahydroftiran (1 0 mQ at room temperature with stinring. The mixture was stinred at room tenrv 
perature for one hour. The solvent was distilled off, and the residue was subjected to column chromatography 
using sflica gel, and eluted with hexane-ethyl acerate (2 : 1), to obtain the phthalimldo compound (45)1550 mg 
5 (95^%)] as a yellow oily substance. 

IR (Neat) cm-i : 3325{br), 1770, 1700(br) 

NMR (90MHz,CDCf3)5:0.7to 1. 8(20H,m), 2.3 to 4.4(1 4H,m). 4.73(1 H.m), 5.1 6(1 H, m), 7.6 to 8.0(4H, m) 

10 

3) Synthesis of N,N-bls(n-butylcarbamoyioxyeftyl)-1,2dimethylethylenediamlne dihydrochloride (46) 

A solution of the compound (45) [550 mg (1.09 mmol.)] synthesized in 2) and hydrazine hydrate [0.08 mi 
(1.64 mmd.)] in methanol (3 mQ was heated for 3 hours under reflux. After cooling, the solvent was distilled 
15 Off, and chloroform was added to the residue, and then precipitates were filtered off. The fOtrate was concen- 
trated under reduced pressure, and the residue was subjected to column chromatography using silica gel, and 
eluted with methanol-concammonla water (80 : 1), to obtain the free amine compound [248 mg (65.5%)] as a 
colorless oily substance. 

20 IR (Neat) cmri : 3300(br), 1700(br) 

NMR (90IWHZ. CDC4) 8 : 0.7 to 1 .8(20H, m), ZO to 3.0(6H. m). 3.13(4H. q, J = 6Hz), 3.8 to4.3(4H, m), 5.10(1H, 
m), 5.69(1 H,m) 

The above free amine compound [248 mg (0.66 mmd.) was dissdved in a 3.5M hydrogen 
25 chloride/methanol solution, and then the sdvent was distilled off to obtain the desired product (46) ^98 nig 
(61.1% on the basis of 45)] as a odorless oOy substance. 

Production Example 19 

30 N.N-Bis(n-butylcarbamoyloxyethyl)"2-(4-chlorophenyi) ethylenedlamlne dihydrochloride (49) 

1) Synthesis of 2-[N,N-bis(n-butyicarbanrK)yloxyethyOaminoJ-1-(4-chIorophenyI) ethand (47) 

A mixture of 4-chiorostyrene [1.41 g (9.11 nmol.)] and the compound [2.40 g (7.92 mmol.)] synthesized In 
3S Production Example 8-3) was stirred at 1 1 0^'C ovemlght After cooling, the crude product was subjected to col- 
umn chromatography using silica gel, and eluted with hexane-ethyl acetate (2 : 1), to obtain the desired product 
(47) [3.04 g (83.9%)] as a ydiow oOy substance. 

IR (Neat) cnr^ : 3300(br), 1700(br) 
40 NMR (90MHz, CDC4) 5 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), Z45(1H, dd, J = 10, 14Hz), 2,6 to 3.0(5H. m), 
^ 3.15(4H, q, J = 6Hz). 4.0 to 4.3(4H, m), 4.58(1H, dd, J = 3, 10Hz), 5.08(2H, m). 7.32(4H, s-like) 

2) Synthesis of N-|[2-(N\N'-bis(n-butylcarbamoyloxyethyl)amino)-1-(4-chlorophenyl]leth^^ (48) 

45 Diethyl azodlcarboxylate [1.23 mf (7.97 mmol.)] was added dropwise to a sdution of the compound (47) 
[3.04 g (6.64 mmd.)], phthalimide [1 .17 g (7.97 mmd.)] and triphenylphosphlne [2.09 g (7.97 mmol.) in anhydr- 
ous tetrahydrofuran (60 mQ at room temperature with stirring. The mixture was stirred at room temperature for 
30 minutes. The solvent was distilled off, and the residue was subjected to column chromatography using silica 
gel, and eluted with hexane-ethyl acetate (2 : 1), to obtain the phthalimldo compound (48) [3.25 g (83.4%)] as 

so a yellow oily substance. 

IR (Neat) cnri ; 3320(br), 1770, 1700(br) 

NMR (90MHz. CDCfj) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.8(8H, m), 2.83(4H, t, J « 6Hz), 2.7 to 3.4(5H, m), 3.85(1H, 
dd, J = 10, 14Hz), 4.02(4H, t. J = 6Hz), 4.90(2H, m), 5.44(1 H. dd. J = 5, 10Hz), 7.28(2H, d, J = 8Hz), 
55 7.46(2H, d, J = 8Hz), 7.5 to 8.0(4H, m) 
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3) Synthesis of N,N-bis(n-butylcarbanioyIoxyethyi}-2-(4-chIorophenyl) ethylenediamine dihydrochloride (49) 

A solution of the compound (48) [3.25 g (5.54 mmol.)] synthesized in 2) and hydrazine hydrate [0.30 m2 
(6.09 nnmol.)] in methanol (1 0 mQ was heated for 3 hours under reflux. After cooling, the solvent was distilled 
5 off, and chloroform was added to the residue, and then precipitates were filtered off. The fOtrate was concen- 
trated under reduced pressure. The residue was subjected to column chromatography using silica gel, and 
eluted with ethyl acetate-methanol (15 : 1), to obtain the free amine compound [1.03 g (40.7%)] as a colorless 
oily substance. 

10 IR (Neat) atr^ : 3300(br), 1700(br) 

NMR (90MHz, CDCf^) 5 : 0.7 to 1.1(6H. m), 1.1 to 1.7(8H, m), 2.3 to 3.0(6H, m), 3.15(4H, q, J = 6Hz), 3.98(1H, 
dd, J = 4, 10Hz), 4.13(4H, t. J = 6Hz), 5.12(2H, m), 7.33(4H, s^iJce) 

The above free amine compound [360 mg (0.79 mmol.)] was dissolved in a 3.5M hydrogen 
16 chlorlde/methanol solution, and the solvent was distilled off to obtain the desired product (49) [392 mg (38.2% 
on the hash of 48)] as a coloriess oily substance. 

Producb'on Example 20 

20 N.N-Bis(n-butylcarbamoy1oxyethyl)-1-(3-chlorophenyl) ethylenediamine dihydrochloride (54) and 

l^,N-bis(n-butylcarbamoyIoxyethyl)-2-(3-chlorophenyI) ethylenediamine dihydrochloride (55) ^ = 

1) Synthesis of 2-[N,lsi-bis(n-butyicarbamoyloxyethyOamino]-2-<3-chlorophenyl) ethanol (50) and 
2-[N,N-bls(n-butyIcarbamoy!oxyethyI)amino)-1-(3-chlorophenyl)ethanol (51) 

25 

A mixture of 3-chtorostyrene oxide [1 .32 g (8.54 mmol.)] and the compound (1 9) [2.25 g (7.43 mmol.)] syn- 
thesized in Production Example 8-3) was stirred at 1 1 0^C ovemlght After cooling, the crude product was sub- 
jected to column chromatography using silica gel, and eluted with hexane-ethyl acetate (4 : 3), to obtain a 
mixture [2.59 g (76.2%)] of the desired products (50, 51) as a yellow oily substance. This mbcture was subjected 
30 to the subsequent reaction without purification. 

IR (neat) cmri : 3300(br), 1700(br) 

NMR (90MHz, CDC(^ 8 : 0.7 to 1.1(6H, m), 1.1 to 1.8(8H, m), 2.45(1H, dd, J = 10, 14Hz), 2.7 to 3.0(5H. m), 
3.15{4H, q, J = 6Hz), 4.14(4H, t, J = 6Hz). 4.58(1 H, dd, J = 3,10Hz), 5.08(2H, m), 7.26(3H. s-like), 
35 7.38(1H, s-Iike) 

2) Synthesis of N-II2-[N',N'-bis(n-butylcarbamoyioxyethyO amino]-2-(3-chlorophenyI)]ethyI]phthallmlde (52) 
and N-[[2-[N\N'-bis(n-butylcarbannoyloxyethyl)amino]-1-(3-chlorophenyl)]ethy^^^ (53) 

40 Diethyl azodicarboxytate [1.05 g (6.79 mmol.)] was added dropwise,at room temperature whHe 8tunring,to 
a solution of the above mixture (50, 51) ^.59 g (5.66 mmol.)], phthallmide [1.00 g (6.79 mmol.)] and triphenyl- 
phosphine [1.78 g (6.79 mmol.)] in anhydrous tetrahydrofuran (50 mQ, and the whole mbcture was stinred at 
room temperature for 30 minutes. The solvent was distilled off, and the residue was subjected to column 
chromatography using silica gel, and eluted with hexane-ethyf acetate (2:1 4 : 3), to obtain the phthalimldo 

45 compound (52) [250 mg (7.5%)] from the first fraction as a yellow oily substance. 

IR (Neat) cnri : 3350(br), 1770, 1710(br), 1600 

NMR (90MHz, CDCt^ 5 : 0.7 to 1.1(6H, m), 1.1 to 1,7(8H, m), 2.4 to 3.3(8H, m), 3.6 to 4.e(7H, m), 4.98(2H, 
m), 7.0 to 7.4(4H, m). 7.5 to 7.4(4H, m) 

so 

From the second fraction, the phthaiimido compound (53) [895 mg (27.0%)] was obtained as a pale yellow 
oOy substance. 

IR (Neat) cmri : 3325(br), 1770. 1700(br). 1600 
55 NMR (90MHz, CDC^) 5 : 0.7 to 1 .0(6H, m), 1 .0 to 1 .6(8H, m), 2.80(4H. t, J = 6Hz). 2.8 to 3.3(5H, m), 3.83(1 H. 

dd, J = 1 1, 14Hz), 3.98(4H, t, J = 6Hz), 4.86(2H, m), 5.41(1H, dd, J = 5, 11Hz, 7.1 to 7.6(4H, m), 7.6 to 
7.9(4H, m) 
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3) Synthesis of N,r4-bis(n-butylcarbamoyloxyethyl)-1-(3-chlorophenyl) ethylenedlamlne dihydrochloride (54) 

A solution of phthalimide compound (52) P50 mg (0.43 mmol.)] and hydrazine hydrate [0.03 mt (0.52 
mmol.)] In methanol (3 mQ was heated for 3 hours under reflux. After cooling, the solvent was distilled off. 
5 Chlornfonm was added to the residue, and the n precipitates were filtered off. The filtrate was concentrated under 
reduced pressure, and the residue was subjected to column chromatography using silica gel, and etuted with 
ethyl acetate-methanol (10 : 1), to obtain the free amine compound (50 mg) as a pale yellow oily substance. 

IR (Neat) orr^ : 3300(br), 1700(br), 1600 
10 NMR (90MHz. CDC^a) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H. m), 2.4 to 3.4(10H, m), 3.7 to 4.4(5H, m), 6.11(2H, 
m),7.0to7.4(4H,m) 

The above free amine compound [50 mg (0. 1 1 mmol.)] was dissoh^ed In a 3.5M hydrogen chloride/methanoi 
solution. The solvent was distilied off to obtain the desired product (54) [53 mg (23.5% on the basis of 52)] as 
15 a pale yellow oDy substance. 

4) Synthesis of N.N-bis(n-butylcarbamoyloxyethyl)-2-(3-chlorophenyl) ethylenedlamlne dihydrochloride (55) 

A solution of phthalimide compound (53) [895 mg (1.53 mmol.)] and hydrazine hydrate [0.09 mt (1.84 
20 mmol.)] In methanol (5 mQ was heated for 3 houre under reflux. After cooling, the solvent was distilled off- 
Chloroform was added to the residue, and then precipitates were filtered off. The filtrate was concentrated under 
reduced pressure, and the residue was subjected to column chromatography using silica gel, and eluted with 
ethyl acetate-methanol (20 : 1), to obtain the free amine compound [540 mg (77.5%)] as a colorless oily sub- 
stance. 

25 

IR (Neat) cnr^ : 3300(br), 1700(br), 1600 

NMR (90MHz. CDC^a) 6 : 0,7 to 1.1(6H. m). 1.1 to 1.7(8H, m), 2.47(1H, dd, J = 10. 14Hz), Z73(1H. dd, J = 
4, 14Hz). 2.83(4H. t, J = 6Hz), 3.15(4H. q, J = 6Hz), 3.97(1H, dd, J = 4, 10Hz), 4.14(4H, t, J = 6Hz), 
5.03(2H, m). 7.27(3H, s-like). 7.39(1 H, s-like) 

30 

The above free amine compound [540 mg (1.18 mmol.)] was dissoh^ed in a 3.5M hydrogen 
chloride/methanoi solution. The solvent was distilled off to obtain the desired product (55) [620 mg (76.7% on 
the basis of 53)] as a pale yellow oily sut>stance. 

35 Production Example 21 

N,N-bis(r>-butylcarbamoyloxyethy1)-2-benzylethylenedtamine dihydrochloride (58) 

1) Synthesis of 1-benzyl-2-[N,N-bls(n-butylcarbamoyloxyethyl)amino] ethanol (56) 

40 

A mixture.of 2,3-epoxypropylbenzene [1.93 g (14.4 mmol.)] and the compound [4.36 g (14.4 mmol.)] syn- 
thesized In Production Example 8-3) was stirred at 1 1 0'^C overnight After cooling, the crude product was sub- 
jected to column chromatography using silica gel, and eluted with hexane-ethyl acetate (2 : 1) to obtain the 
compound (56) [3.41 g (54.2%)] as a brown oily substance. 

45 

IR (Neat) cm-^ : 3325(br), 1700(br), 1600 

NMR (90MHz. CDOi^ 5 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), Z35(1H. dd, J = 10, 14Hz). 2.5 to 3.0(7H, m), 
3.12(4H, q, J = 6Hz), 3.5 to 4.0(1 H, m), 4.10(4H, t, J = 6H2), 4.90(2H. m), 7.27(5H, s-like) 

60 2) Synthesis of N-[I1-benzyl-2-[N',N'-b!s(n-butylcarbamoyloxyethyl)amlno]]ethyl]phthallmide (57) 

Diethyl azodicarboxyiate [1.44 mt (9.36 mmol.)] was added dropwise, at room temperature under stirring, 
to a solutton of the compound (56) [3.41 g (7.80 mmol.)] synthesized in 1), phthalimide [1.38 g (9.36 mmol.)] 
and triphenylphosphlne [2.45 g (9.36 mmol.)] In anhydrous tetrahydrofuran (70 mQ. and the mixture was stirred 
55 for 2 houre at room temperature. 

The solvent was distilled off, and the residue was subjected to column chromatography using silica gel, 
and eluted with hexane-ethyl acetate (2:1), to obtain the phthaiimkio compound (57) [1.55 g (35.1%)] as a 
yellow oily substance. 
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IR (Neat) cnri:3350(br). 1770, 1700(br) 

NMR (90MHz, CDCfg) 5 : 0.7 to 1.1 (6H, m), 1.1 to 1.7(8H, m), 2.3 to 4.4(17H, m), 5.03(2H. m), 6.9 to 7.4(5H. 
m),7.4to8,0(4H,m) 

5 

3) Synthesis of N,N-bis([VbutylcarbamoyIoxyethyl)-2-benzylethyIenediamlne dihydrochloride (58) 

A solution of the compound (57) [1.54 g (2.72 mmol.)] synthesized in 2) and hydrazine hydrate [0.16 mf 
(3.26 mmol.)] In methanol (10 mQ was heated under reflux for 3 hours. After cooling, the solvent was distilled 
10 off. Chlorofonm was added to the residue, and then precipitates were filtered off. The filtrate was concentrated 
underreduced pressure. The residue was subjected to column chromatography using sflica gel, and eluted with 
methanol-concammonia water (1 000 : 1), to obtain the free amine compound [380 mg (32.0%)] as a colorless 
oily substance. 

15 IR (Neat) cm-i : 3300(br), 1700(br), 1600 

NMR (90MH2, CDCfa) 8 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.2 to 3.0(9H, m), 3.15(4H, q, J = 6Hz), 3.8 to 
4.3(4H, m), 5.32(2H. m), 7.0 to 7.4(5H, m) 

The above free amine compound [230 mg (0.53 mmol.)] was dissolved in a 3.5M hydrogen 
20 chloride/methanol solution. The solvent was then distilled off to obtain the desired product (57) [355 mg (25.6% 
, on the basis of 56) as a pale yellow oily substance; , 

Production Example 22 

25 N,N-B{s(n-butylcarbamoyloxyethyl)-2-(3-methytphenyl) ethylenediamine dihydrochloride (61 ) 

1) Synthesis of 2-[N,N-bis(rhbutylcarbamoyloxyethyl)amlno]-1-(3-methylphenyl) ethanol (59) 

A mbdure of 3-methytstyrene oxide [1.89 g (14.1 mmol.)] and the compound [3.87 g (11.3 mmol.)] syn- 
30 thesized in Production Example 8-3) was stirred at 1 1 0**C overnight After cooling, the crude product was sub- 
jected to column chromatography using silica gel, and eluted with hexane-ethyl acetate (1 : 1), to obtain the 
compound (59) [4.23 g (75.8%)] as an orange oily substance. 

IR (Neat) cnri : 3320(br), 1700(br) 
55 NMR (90MHz, CDCQ 6 : 0.7 to 1.0(6H, m), 1,0 to 1.7(8H. m), 2.34{3H. s), 2.48(1H, dd, J = 10. 14Hz), 2.4 to 
3.1(5H, m), 3.14(4H, q, J = 6Hz), 4.14(4H, t J = 6Hz), 4.56(1H, dd. J = 3, IOH2), 5.03(2H, m), 6,9 to 
7.4(4H, m) 

.2) Synthesis of N-tt2-[N\N'-bis(n-butylcarbamoyIoxyethyl)aminoJ-1-(3-inethyiphenyO^^^ (60) 

40 

Diethyl azodicarboxylate [1 .79 mi (1 1 .60 mmol.)] was added dropwise, at room temperature under stirring, 
to a solution of the compound (59) [4.23 g (9.67 mmol.)] synthesized In 1), phthalimide [1.71 g (11.60 mmol.)] 
and triphenylphosphine [3.04 g (1 1 .60 mmol.)] in anhydrous tetrahydrofuran (1 00 mQ, and the mbdure was stir- 
red at room temperature for 1.5 hours. The solvent was distOled off, and the residue was subjected to column 
45 chromatography using silica gel, and eluted with hexane-ethyl acetate (4 : 3) to obtain the phthalimido com- 
pound (60) [4.62 g (84^%)] as a yellow oily substance. 

IR (Neat) cnri : 3330(br), 1770, 1710(br), 1605 

NMR (90MHz, CDC4)8 : 0.7 to 1.1{6H, m), 1.1 to 1.7(8H, m), 2.32(3H, s), 2,82(4H, t, J = 6Hz), 2.8 to 3,4(5H. 
50 m), 3.7 to 4.2(5H, m), 4.88(2H, m), 5.44{1H, dd, J = 5, 1 1Hz). 6.9 to 7.5(4H, m), 7.5 to aO(4H, m) 

3) Synthesis of N,N-bls(n-butylcarbamoyioxyethyt)-2-(3-methyiphenyl) ethylenediamine dihydrochloride (61) 

A solution of the compound [2.31 g (4.08 mmol.)] synthesized in 2) and hydrazine hydrate [0.20 mt (4,90 
55 mmol.)] in methanol (15 ml) was heated for 2 hours under reflux. After cooling, the solvent was distilled off. 
Chloroform was added to the residue, and then precipitates were filtered off. TTie fDtrate was concentrated under 
reduced pressure, and the residue was subjected to column chromatography using silica gel, and eluted with 
ethyl acetate-methanol (15 : 1), to obtain the free amine compound [1.10 g (61.8%)] as a coloriess oily subst- 
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ance. 

IR (Neat) cm-i : 3320(br), 1700(br), 1605 

NMR (90MHz, CDC^) 5 : 0.6 to 1.1(6H. m). 1.1 to 1.7(8H. m). ^33(3H, s), 2.4 to 3.0(6H, m), 3.13(4H, q. J = 

5 6Hz), 3.94(1H, dd, J « 4, 10Hz), 4.13(4H, t, J = 6Hz), 5.12(2H. m), 6.9 to 7.4(4H. m) 

The above free amine compound 11 .10 g (2.52 mmol.) was dissolved in a 3.6M hydrogen chloride/imethanol 
solution. The solvent was distilled off to obtain the desired product [1.27 g (61,1% on the basis of 60)] as a 
pale yellow oSy substance. 

10 

Production Example 23 

N,N-bis(n-butylcarl)amoyloxyethyi)-2-(4-rnethylphenyl) ethylenedlamine dihydrochloride (64) 

IS 1) Synthesis of 2-[(N',NP-bis(n-butyicarbamoyiQxyethyI)amino]-1-(4-methylphenyO ethanol (62) 

A mbcture of 4-methylstyrene oxide [1.84 g (13.7 mmol.)] and the compound [3.57 g (11.8 mmol.)] syn- 
thesized in Production Example 8-3) was stirred at 120*'C for 4 hours. After cooling, the crude product was sub- 
jected to column chromatography using sBica gel. and eluted with hexane-ethyi acetate (1 : 1) to obtain the 
20 compound (62) [3.70 g (71 .7%)] a yellow oHy substance. 

IR (Neat) arr^ : 3325(br), 1700(br) 

NMR (90MHz, CDCl^) 5 : 0.7 to 1 .1(6H, m). 1.1 to 1.7(8H, m), Z32(3H, s), 2.47(1 H, dd, J = 1 0, 17Hz), 2.77(1 H, 
dd, J = 3, 10Hz), 2.7 to 3.0(4H, m), 3.14(4H, q. J = 6Hz), 4.14(4H, t. J = 6Hz), 4.56(1H. dd, J = 3.17Hz), 
25 5.03(2H, m), 6.9 to 7.4(4H, m) 

2) Syndesis of N^[2-(N^N'-bls(^-butylca^bamoylQxyethyl)amino]-1-(4-methylphenyO]ethyl]phthaIi (63) 

Diethyl azodicarboxylate [1 .66 mi (10.2 mmol.)] was added dropwlse, under stirring at room temperature, 
30 to a solution of the compound (62) [3.70 g (8.46 mmol .)]. phthalimide [1 .49 g (1 0.2 mmol.)] and trlphenyl phos- 
phine [2.66 g (102 mntol.)] in anhydrous tetrahydrofuran (100 mQ, and the mbcture was stirred for 0.5 hour at 
room temperature. The solvent was distilled off, and the residue was subjected to column chromatography using 
silica gel, and eluted with hexane-ethyl acetate (2 : 1) to obtain the phthalimide ccmipound (63) [4.17 g (87.0%)] 
as a yellow oily substance. 

35 

IR (Neat) cnr^ : 3325(br), 1770, 1710(br) 

NMR (90MHz. CDCfa) 6 : 0.7 to 1,1(6H, m). 1.1 to 1.7(8H, m), 2.30(3H, s). 2.82(4H, t, J = 6Hz), 2.7 to 3.3(5H, 
m), 3.5 to 4.3(5H, m). 4.87(2H, m), 5.44(1H. dd, J = 5, 11Hz), 7.14(2H, d, J = 9Hz), 7.39(2H, d, J = 9Hz), 
7.5to7.9(4H.m) 

40 

3) N,N-Bis(n-butylcarbamoyloxyethyl)-2-(4.methyiphenyl) ethylenedlamine dihydrochloride (64) 

A solution of the compound (63) [2.32 g (4.09 mmol.)] synthesized in 2) and hydrazine hydrate [0,24 mi 
(4.91 mmol.) In methanol (20 mQ was heated for 3 hours under reflux. After cooling, the solvent was distilled 
45 off. Chloroform was added to the residue, and precipitates were filtered off. The filtrate was concentrated under 
reduced pressure, and the residue was subjected to column chromatography using silica gel, and eluted with 
ethyl acetate-methano! (1 0 : 1), to obtain the free amine compound [1 .22 g (68.3%)] as a pale yellow oily sub- 
stance. 

50 IR (Neat) cm-i : 3330(br). 1700(br) 

NMR (90MHz, CDC^) 5 : 0.7 to 1.1(6H, m). 1.1 to 1.7(8H, m). 2.32(3H, s), 2.3 to 3.1(6H, m). 3.13{4H, q. J = 
6Hz), 3.95(1H, dd, J = 4, 10Hz), 3.8 to 4.4(4H, m), 5.32(2H, m), 7.15(2H. d, J = 9Hz). 7.24(2H, d, J = 
9Hz) 

55 The above free amine compound [1.22 g (2.79 mmol.)] was dissohred in a 3.5 M hydrogen 
chlorfde/methanol solution. The solvent was distilled off to obtain the desired product [1.42 g (68.1% on the 
basis of 63) as a yellow oily sut>stance. 
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Production Example 24 

Methyl 2-am!no-3-[N,N-bls(n-bu^1carbamoyloxyethyl)amino] propionate dlhydrochloride (68) 

5 1) Synthesis of N-t-butoxycarbony1-D,L-serine methyl ester (65) 

Triethylamine [1.78 ml (12.5 mmol.)] was added, under stirring at room temperature, to a solution of DL- 
serine methyl ester hydrochloride [3.89 g (12.5 mntol.)] in methylene chloride (50 mQ, and the mixture was stir- 
red for 30 minutes, to which was added di-t-butyl dicarbonate [6.00 g (13.8 mmol.)]. The whole mixture was 
10 stirred for 20 hours at room temperature. The reason mbcture was washed with 1 N aqueous solution of sodium 
hydroxide and water, successively, and dried, and then the soh^ent was distilled off. The residue was subjected 
to column chromatography using silica gel, and eluted with hexane-ethyl acetate (2 : 1), to obtain the desired 
product (65) [2.80 g (51.1%)] as a coloriess oily substance. 

1$ IR (Neat) cnr^ : 3370(br). 1740(br), 1700(br) 

NMR (90MH2, CDCfa) 6 : 1.45(9H, s), 3.77(3H, s), 3.90(2H, m), 4.35(1H, m), 5.50(1H, br,d, J = 7H2) 

2) Synthesis of methyl 2-(t-butoxycarbonylamino) acaylate (66) 

20 97% 4-Toluenesulfonyl chloride [1 .29 g (6.57 mmol.)] was added, under stirring at room temperature, to a 
solution of the compound (65) [1.44 g (6.57 mmol.)] synthesized in 1), triethylamine [1.10 g (7.88 mmol.)] and 
4-dln(tethylaminopyridine [400 mg (3.29 mmol.)] in methylene chloride (25 mQ, and the mixture was starred for 
3 hours. The reaction mbcture was cooled with ice, washed with water and dried, and then the solvent was dis- 
tilled off. The residue was subjected to column chromatography using silica gel, and eluted with hexane, to 

25 obtain the unsaturated ester compound (66) [930 mg (70.3%)] as a coloriess oQy substance. 

IR (Neat) cnri:3400(br), 1700, 1630 

NMR (90MHz. CDCfa) S : 1.50(9H. s), 3.83(3H, s), 5.75(1H, d, J = 2Hz), 6.20(1H, s), 7.02(1H, m) 
30 3) Synthesis of methyl 2-t-butoxycarbonylamino-3-[N,N-bIs(n.butylcarbamoyIoxyethyI)amlno] propionate (67) 

A solution of the compound (66) [900 mg (4.47 mmol.) synthesized in 2) and the compound [1.36 g (4.47 
mmol.)] synthesized in Production Example 8-3) in methanol (2 mQ was stirred at 1 0O^C overnight The solvent 
was, then, distilled off, and the residue was subjected to column chromatography using silica gel, and eluted 
35 with hexane-ethyl acetate (1 : 1), to obtain the compound (67) [680 mg (30.1%)] as a coloriess oily substance. 

Also, the unsaturated ester compound (66) [260 mg (28.9%)] was recovered. 

IR (Neat) cnrr^ : 3320(br), 1 700(br) 

NMR (90MHz, CDCfg) 5 : 0.7 to 1.1(6H, m), 1.1 to 1.7(17H, m), 2.77(4H, t, J = 6Hz). Z96(2H, d, J = 6Hz), 
40 3.1 5{4H, q. J = 6Hz), 3.6 to 3.8(4H, m), 3.9 to 4.4(5H, m), 5.20(2H, m), 5.67(1 H, m) 

4) Synthesis of methyl 2-amino-3-[N,N-bis(n-butylcart5anrK)ylQxyethyl)amino] propionate dlhydrochloride (68) 

The compound (67) [680 mg (1.35 mrnol) synthesized in 3) was dissolved In a 3.5M hydrogen 
45 chloride/methanol (4 mf) solution, and the solution was stin^d for 7 hours. The solvent was distilled off. and 
the residue was poured into an ice-cooled 1N aqueous solution of sodium hydroxide and etiiyl acetate. The 
ethyl acetate layer was, ttien, separated, washed with water and dried. The solvent was then distilled off, and 
the residue was subjected to column chromatography using silica gel, and eluted with methanol-etiiyl acetate 
(1:10) to obtain the free amine compound [190 mg (35.0%)] as a yellow oily substance, 

50 

IR (Neat) cnr^ : 3320(br), 1700(br> 

NMR (90MHz, CDC4) 5 : 0.7 to 1.1(6H, m), 1.1 to 1 .7(8H, m), 2.6 to 3.0(6H, m), 3.15(4H, q. J = eHz), 3.3 to 
3.8(1H, m), 3.73(3H. s), 4.09(4H, t, J = 6Hz), 5.14(2H, m) 

55 The above Iree amine compound [190 nrtg (0.47 mmol.)] was dissolved In a 3.5M hydrogen 
chioride/mettianol solution. The soh^ent was distilled off to obtain the desired product (68) [215 mg (33.4% on 
ttie basis of 67)] as a yellow oily substance. 
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Production Example 25 

N,N-Bls(n-butylcarbamoyloxyethyI) aminoacetamide monohydrochloride (69) 

5 A mixture of the compound [760 mg (2.50 rnrnol.)] synthesized in Production Example 8-3) and 2-chloroa- 
cetamide [234 mg (2.50 mmol.)] was stirred at 1 1 0*»C overnight The mixture was cooled, to which were added 
an aqueous solution of sodium bicarbonate and ethyl acetate. The ethyl acetate layer was separated, and the 
aqueous layer was subjected to extraction with ethyl acetate. The organic layers were combined, washed with 
water and dried, and then the solvent was distilled off. The residue was subjected to column chromatography 

10 using silica gel, and eluted with ethyl acetate-methanoi (10 : 1). to obtain the carbamoyl compound [636 mg 
(70.4%)] as a coloriess oity substance. 

IR (Neat) cm-i : 3400(br), 3300(br), 1700(br) 

NMR (90MHz, CDC^) 6 : 0.7 to 1.1(6H. m). 1.1 to 1.7(8H, m), 2.84(4H, t. J = 6Hz), 3.15(4H, q, J = 6Hz), 
IS 3.23(2H, s), 4.15(4H, t, J = 6Hz), 5.10(2H, m). 5.94(1 H, m). 7.27(1 H, m) 

The above carbamoyl compound [600 mg (1.66 mmol.)] was dissolved In a 3.5M hydrogen 
chloride/methanol solution. The solvent was distilled off to obtain the desired product (69) [585 mg (58.9% on 
the basis of 19)] as a pate yellow oily substance. 

20 

Production Example 26 

N,N-Bis(n-butylcarbamoyIoxyethyl)-2-(4-f!uorophenyl) ethylenediamine dihydrochloride (72) 

25 1 ) Synthesis of 24N,N-bls(n-butylcarbamoyloxyethyl)amlno]-1-(44IuorophenyI) ethand (70) 

A mbcture of 4-fluoroepoxystyrene [1.17 g (8.47 mmol.)] and the compound [2.53 g (8.47 nnmol.)] syn- 
thesized In Production Example 8-3) was stirred at 1 1 0^'C overnight After cooling, the crude product was sub- 
jected to column chromatography using silica gel, and eluted with hexane-ethyl acetate (1 : 1), to obtain the 
30 alcohol compound (70) [3.37 g (90.1%)] as a brown oily substance. 

IR (Neat) cm-i : 3200(br), 1700(br), 1600 

NMR (90MHz, CDCfg) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.9(8H. m), 2.44(1H, dd, J = 10, 15Hz). 2.6 to 3.0(5H, m), 
3.15(4H, q, J = 6Hz), 3.7 to 4.3(4H, m). 4.58(1H, dd, J = 3, 10Hz), 4.95(2H, m), 7.00(2H, t J = 9Hz), 
36 7.34(2H.dd,J = 6, 9Hz) 

2) Synthesis of N-II2-[N\N'-bi3(n-butylcarbamoyloxyethyl)amino]-1-4(4-fIuorophenyl)]ethyl]phthalimlde (71) 

Diethylazodlcarboxylate [1.41 mf (9.16 mmol.)] was added dropwise, under stinring at room temperature, 
40 to a solution of the compound (70) [3.37 g (7.63 mmol.)] synthesized in 1). phthailmide [1.35 g (9.16 mmol.)] 
and triphenylphosphine [2.40 g (9.1 6 mmol.)] in anhydrous tetrahydrofuran (90 mQ, and the mfacture was stin-ed 
fbr 30 minutes at room temperature. The solvent was distilled off, and the residue was subjected to column 
chromatography using silica gel, and eluted with hexane-ethyl acetate (2 : 1), to obtain the phthalimido conv 
pound (71) [2.57 g (59.0%)] as a yellow oily substance. 

4$ 

IR (Neat) arr^ : 3325(br). 1770, 1710(br), 1600 

NMR (90MHz, CDCfg) 6 : 0,7 to 1.1(6H, m), 1.1 to 1,7(8H, m), 2.82(4H, t J = 6Hz), 2.8 to 3.3(5H, m), 3.86(1 H, 
dd, J = 11, 14Hz), 4.00(4H. t. J = 6Hz), 4.86(2H, m), 5.45(1H, dd. J = 5. 11Hz), 7.00(2H, t. J = 9Hz), 
7.40(2H, dd. J = 6, 9Hz), 7.4 to 8.0(4H, m) 

60 

3) Synthesis of N,N-bis(n-butylcart)amoyloxyethyl)-2-(4-fiuorophenyl) ethylenediamine dihydrochloride (72) 

A solution of the compound (71) [2.06 g (3.61 mmol.)] synthesized in 2) and hydrazine hydrate [0.21 mi 
(4.33 mmol.)] in methanol (1 5 mQ was heated for 2 hours under reflux. After cooling, the solvent was distilled 
55 off, and chloroform was added to the residue. Precipitates were filtered off, and the filtrate was concentrated 
under reduced pressure. The residue was subjec^d to column chromatography using silica gel, and eluted with 
methanol-ethyl acetate (1 : 10), to obtain the free amine compound [1 .30 g (81 .7%)] as a yellow oHy substance. 
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IR (Neat) cm-i : 3320(br), 1700(br), 1 600 

NMR (90MHz. CDCfa) 6 : 0.7 to 1.1(6H, m). 1.1 to 1.7(8H, m). 2.47(1H. dd, J = 10, 13Hz), 2.72(1H, dd, J = 
5, 13H2), 2.82(4H, t, J = 6Hz), 3.15(4H. q, J = 6Hz). 3.98(1H, dd, J 5, 10Hz), 4.14(4H, t. J = 6Hz), 
5.03(2H, m), 7.00(2H, t, J = 9Hz), 7.35(2H, dd, J = 6, 9Hz) 

S 

The above free amine compound [1 ,30 g (2.95 mmol.)] was dissolved in a 3.5M hydrogen chlorlde/methanol 
^lution, and the solvent was distilled off to obtain the desired product (72) [1 .38 g (74.4% on the basis of 71 )] 
as a yellow oQy substance. 

10 Production Example 27 

N,N-B{s(n-butylcarbamoyIoxyethyl)-N'-phenylethylenedlamlne dihydrochlorlde (73) 

A solution of 2-aniIinoethanol [2.74 g (20.0 mmol.)], trlphenylphosphlne [5.97 g (22.8 mmd.)], txiethyiamine 
IS [2.78 mf (20.0 mmol.)] and carbon tetrachloride [1 .93 nrrf (20.0 mmol.)] in acetonitrile (1 6 mQ was stirred for 23 
hours at 6*^0. Resulting precipitates were filtered off, and the filtrate was concentrated under reduced pressure. 
The residue was washed with petroleum ether, and the washing was concentrated under reduced pressure to 
obtain a crude product of phenylazlridine. A mixture of this crude product and the compound [3.03 g (20.0 
mmol.)] synthesized in Production Example 8-3) was stirred fbr one hour at 1 1 0^'C. After cooling, the crude pro- 
20 duct was subjected to column chromatography using silica gel, and eluted with hexane-ethyl acetate (2 : 1 ), to 
obtain the phenylamine compound {900 mg (10.6%)] as a pale yellow oily substance. 

IR (Neat) cm-i : 3320(br), 1700(br), 1600 

NMR (90MHz. CDClz) 8 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H. m). 2.4 to 2.9(6H, m). 2.9 to 3.3(6H. m). 4.10(4H, 
25 t J = 6Hz), 4,69(2H, m), 6.63(2H, d, J = 9Hz), 6,65(1 H. t. J = 9Hz), 7.7(2H, t, J = 9Hz) 

The above phenylamine compound [900 mg (2.13 mmol)] was dissolved In a 3M hydrogen 
chloride/methanol solution. The solvent was then distilled off to obtain the desired product (73) [1 .04 g (10.0% 
on the basis of 2-anlltnoethanoI)] as a colorless oily substance. 

30 

Production Example 28 

N,N-Bls(n-bu^carbamoyIoxyethyI)-N'-benzylethytenediamine (74) 

35 A solution of N-benzylethanolamine [3.02 g (20.0 mmol.)]. triphenylphosphine [5.97 g (22.8 mmol.)], 
triethylamine [2.78 mf (20.0 mmd.)] and carbon tetrachloride [1.93 mf (20.0 mmol.)] in acetonitrile (16 mQ was 
stirred for 14 hours at 6^C. Resulting precipitates were fDtered off, and the filtrate was concentrated under 
reduced pressure. The residue was washed with petroleum ether, and the washing was concentrated under 
reduced pressure to obtain a crude product of benzylaziridine (1.86 g). A mbcture of this crude product (0.93 

40 g) and the compound [2.00 g (6.59 nrtmol.)] synthesized In Production Example 8-3) was stirred for one hour 
at 11 0**C. After cooling, the crude product was subjected to column chromatography using silica gel, and eluted 
vdth ethyl acetate-methaiiol (4 : 1), to obtain the benzylamlne compound [388 mg (8.9%) as a yellow oily sub- 
stance, 

45 IR (Neat) cnrri : 3300(br). 1700(br) 

NMR (90MHz. CDCfy 5 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m). 2.5 to 3.0(8H, m), 3.07(4H, q, J = 6Hz), 3.82(2H, 
s), 4.06(4H, t, J = 6H2), 5.04(2H, m). 7.1 to 7.5(5H, m) 

The at>ove benzylamlne compound [388 mg (8.89 mmol.)] was dissoved in a hydrogen chloride/methanol 
50 solution. The solvent was distQled off to obtain the desired product (74) [409 mg (8.0% on the basis of N-ben- 
zylethanolamlne)] as a yellow oily substance. 
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Production Example 29 

N,N-bis(n-bulylcarbamoyIoxyethyl>-2-(4-pyridyl) ethylenedlamine trihydrochloride (77) 

5 1) Synthesis of 2-[N,N-bis(n"butylcart)amoyloxyetiiyOamino]-1-(4-pyridyl) etJianol (75) 

48% Hydrobromic acid [56,7 g (0.34 mol.)] was added dropwise, under stirring, to a soiution of 4-acetyl- 
pyridine [10.2 g (84.0 mmol.)] and sodium bromate [4.20 g (28.0 mmol.)] In giaclal acetic add (65 mQ. Then, 
the reaction temperature was raised up to 95*'C for a period of 30 minutes. The reaction mixture was stirred 
10 for 1 0 minutes at the temperature. After cooling, ethyl acetate (50 mQ was added to the reaction mbcture, then 
the resulting precipitates were collected by filtration, washed twice with ethyl acetate (25 m2 each portion), and 
dried under reduced pressure to obtein the bromo-ketone compound (pale yellow crysteis) [14.5 g (61.3%)]. 

A solution of sodium borohydride [3.03 g (80.1 mmol.) in water (50 mQ was added dropwise, while stirring 
at-10<»C, to a solution of the above compound [14.5 g (51.6 mmol.)] in methanol (150 mQ. The mbcture was 
15 then stirred at tfie same temperature for 30 minutes. With 48% hydrobromic acid, pH of ttie reaction mixture 
was adjusted to 4, and then the solvent was distilled off. The residue was washed with acetone and dried to 
obtain the hydrobromide salt of the bromo-alcohol compound (ooloriess powder) (23.1 g). 

The above compound (2.45 g) was treated with an 0.5N aqueous solution of sodium hydroxide and ext- 
racted with etiiyl acetete. The ethyl aceteto layer was separated and dried. The solvent was distilled off, and 
20 tiie residue was dissolved in ethanol (7 mQ. The compound [3.32 g (1 1.0 mniol.)] syntiiesized In Production 
Example 8-3) and triethylamine [0.76 mi (5.50 mmol.)] were added to this solution, and the mixture was stin^ 
overnight witii heating. The solvent was distHled off, and ttie reaction mbcture was poured Into ethyl acetete 
and a IN aqueous solution of sodium hydroxide, and ttie etiiyl acetate layer was separated and then dried. 
The soWent was distilled off, and the residue was subjected to column chromatography using silica gel, and 
25 eluted witii ethyl acetate, to obtein the desired product (75) [537 mg (23.1%)] as a yellow oily substance. 

IR (Neat) cnr^ : 3320(br), 1700(br), 1600 

NMR (90MHz, CDCi^ 8 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H. m), 2.45(1H, dd, J = 11. 16Hz), 2.5 to 3.2(6H, m), 
3.16(4H, q, J = 6H2), 3.9 to 4.4(4H, m), 4.60(1H, dd, J = 3, 11Hz), 5.05(2H, m), 7.30(2H, brd, J = 5Hz), 
30 8.55(2H, brd, J = 5Hz) 

2) Synthesis of N-II2-[N',N'-bis(n-butyicarbamoyloxyetfiyI)amino]-1-(4-pyridyI)]etiiyi]phthanmide (76) 

Diethyl azodicarboxylate [0.22 mf (1 .43 mmol.)] was added dropwise, under stirring at room temperature, 
35 to a solution of the compound (75) [507 mg (1.19 mmol.)] synthesized in 1), phthallmide pi1 mg (1.43 mmol.)] 
and triphenylphosphine [375 mg (1.43 mmol.)] in anhydrous tetrahydrofuran (15 mQ. The mixture was stinred 
tor 0.5 hour at room temperature. The solvent was distilled off, and ttie residue was subjected to column 
chromatography using silica gel, and eluted witti chlorofonn-ethyl acetete (2:1 1:1 -> 1 : 2), to obtein 
ttie phthalimido compound (76) [483 mg (73.0%)] as a pale yellow oily substence. 

40 

IR (Neat) cnri : 3320(br), 1770, 1710(br). 1600 

NMR (90MHz, CDCfg) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.82(4H, t, J = 6Hz), 2.8 to 3.4(5H, m), 3.78(1H, 
dd, J = 10, 14Hz), 4.00(4H, t. J = 6Hz), 4.85(2H, m), 5.46(1H, dd. J = 5, 10Hz), 7.38(2H, brd, J = 5Hz), 
7.5 to 8.0(4H, m), 8.58(2H, m) 

45 

3) Synthesis of N,N-bis(n-butylcarbamoyloxyettiyI)-2-(4-pyridyl) eUiylenediamlne trihydrochloride (77) 

A solution of tiie compound (76) [446 mg (0.81 mmol.) syntiiesized In 1) and hydrazine hydrate [0.05 m. 
(0.97 mmd.)] in methanol (4 mQ was heated for 2 hours under reflux. After coding, ttie solvent was distilled 
so off. Chlorofonm was added to the residue, and then predpitetes were filtered off. The filtrate was concentrated 
under reduced pressure, and the residue was subjected to column chromatography using silica gel, and eluted 
witti ethyl acetete-metiianol (10 : 1 5 : 1) to obtein ttie free amine compound [205 mg (60.1 %)] as a yellow 
oily substance. 

55 IR (Neat) cnr^ : 3320(br), 1700{br), 1600 

NMR (90MHz, CDCfa) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2.46(1H, dd, J = 10, 14Hz), Z74(1H, dd, J = 
4, 14Hz), Z84(4H. t. J = 6Hz). 3.15(4H, q, J = 6Hz), 3.98(1H, dd, J = 4. lOHz). 4.10(4H. t J = 6Hz). 
4.98(2H. m), 7.30(2H, d. J = 6Hz), 8.54(2H, dd, J = 1, 6Hz) 
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The above free amine compound [205 mg (0.47 mmol.)] was treated with a 3M hydrogen chloride/methanol 
solution to obtain the desired product (77) 1256 mg (59.6% on the basis of 76)] as a yeliow oiiy substance. 

5 Production Example 30 

N,N-Bis(n-butylcarbamoyloxyethyI>-2-{3-pyridyl) ethylenediamine trihydrochloride (80) 

1) Synthesis of 2^N,N-bis(n-butylca^bamoyloxyethyl)amlnol-1-(3-pyridyl) ethanol (78) 

10 

48% Hydrobromic add [59.1 g (0,35 mol.)] was added dropwise, under stirring, to a solution of 3-acetyl- 
pyridine [10.6 g (87.0 mmol.)] and sodium bromate [4.40 g (29.0 mmol,)] in glacial acetic acid (68 mQ. The reac- 
tion temperature was then raised up.to 95*^C for a period of 30 minutes, and then the reaction mixture was stinned 
at the temperature for further 30 minutes. After cool ing, ethyl acetate (50 mQ was added to tiie reaction mbcture, 

IS and then resulting crystals were collected by filtration, washed twice with ethyl acetate (25 mf each portion) 
and dried under reduced pressure to obtain the bromoketone compound [15.0 g (colorless crystals)]. 

A solution of sodium borohydrate [2.92 g (77.2 mmol.)] in water (52 mQ was added dropwise for a period 
of 30 minutes, whHe stirring at -lO^'C, to a solution of the above compound [14.0 g (50.0 mmo!.)] in methanol 
(52 mQ. The mbcture was then stirred for further 5 minutes at tiie same temperature. The reaction mbcture was 

20 adjusted to pH 4 with 48% hydrobromic acid, and then the solvent was distilled off. The residue was poured 
into ethyl acetate and an ice-cooled 1.5N aqueous solution of NaOH. The ethyi acetate layer was separated 
and dried, and then the solvent was distilled off to obtain the brorTK>alcohol compound [10.3 g (yellow oily sub- 
stance)]. 

The above compound (6.49 g) was dissolved In ethanol (27 mQ, to which was added a solution of tiie com- 
25 pound [15.8 g (52.1 mmol.)] syntfiesized in Production Example 8-3) in triettiylamine [4.49 w2 (32.2 mmol.)], 
and the mixture was stined ovemight with heating. The solvent was distilled ofT, and the reaction mixture was 
poured into ethyl acetate and a 1 N aqueous solution of sodium hydroxide, and then the ethyl acetate layer was 
separated. After drying, the solvent was distilled off, and the residue was subjected to column chromatography 
using sQica gel, and eluted witii eti)yl acetate, to obtain the desired product (78) [4.26 g (31^% on tiie basis 
30 of the bromoketone compound)] as a yellow oily substance. 

IR (Neat) cnr^ : 3310(br), 1700{br) 

NMR (90MHz. CDC^a) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m). 2.53(1H, dd, J = 10, 14H2). 2.7 to 3.0(5H, m), 
3.16(4H, q, J = 6Hz), 4.16(4H, t, J = 6Hz). 4.66(1H, dd. J = 4,10Hz), 5.12(2H, m), 7.27(1 H. dd, J = 5, 
35 8Hz), 7.75(1H, dt, J = 8, 1,5Hz), 8.50(1H, m), 8.58(1H, m) 

2) SynUiesis of N-[[2-N',N'-bis[n-butyIcarfoamoyIoxyethyl)amino}-1-(3-pyridyl)]ethyI]phthalimide (79) 

Diethyl azodlcarboxylate [1.57 mf (10.2 mmol.)] was added dropwise, under stirring at room temperature, 
40 to a solution of the compound (78) [3.60 g (8.48 mmol.)] syntiiesized In 1), phthalimide [1.50 g (10.2 mmol.)] 
and triphenyl phosphine [2.67 g (10.2 mmol.)] in anhydrous tetrahydrofuran (100 mQ, and the mbcture was stir- 
red for 30 minutes at room temperature. The solvent was distilled off, and the residue was subjected to column 
chromatography using silica gel, and eluted with chloroform-ethyl acetate (1 : 2), to obtain the phthalimido conrf- 
pound (79) [3.34 g (71 .1%)] as a yellow oOy substance. 

45 

IR (Neat) cnr^ : 3320(br), 1770, 1710(br) 

NMR (90MHz, CDC4) 5 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H. m). 2.84(4H, t. J = 6Hz), 2.7 to 3.4(5H, m), 3.81(1H, 
dd, J = 11. 14Hz), 4.02(4H, t, J = 6Hz), 4.97(2H. m), 5.52(1H. dd, J = 6, 11Hz). 7.1 to 7.4(1H, m), 7,5 
to 8.1(5H, m), 8.53(1H, m), 8.76(1H, m) 

50 

3) Synthesis of N.N-bIs(n-butylcart}amoylQxyethyl)-2-(3-pyridyl) etiiylenediamine talhydrochloride (80) 

A solution of the compound (79) [3.24 g (5.85 mmol.)] synthesized In 2) and hydrazine hydrate [0.34 mt 
(7.02 mmol.)] In methanol (29 mQ was heated for 3 hours under reflux. After cooling, the solvent was distilled 
55 off. Chloroform was added to the residue, and then precipitates were filtered off. The filtrate was concentrated 
under reduced pressure, and the residue was subjected to column chromatography, and eluted with ethyl ace- 
tate-methanol (1 : 1). to obtain the free amine compound [991 mg (40.0%)] as a yeliow oOy substance. 
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IR (Neat) cnr^ : 3320(br), 1700(br) 

NMR (90MH2, CDC4) 6 : 0.7 to 1.1(6H, m), 1.1 to 1.7(8H, m), 2,53(1H, dd, J = 9. 13Hz), 2.74(1H, dd. J = 5, 
13H2), 2.83(4H, t. J « 6Hz), 3.1 5(4H. q, J = 6Hz). 4.02(1H, dd, J = 5. 9Hz), 4.1 3{4H, t, J = 6Hz), 5.05(2H, 
m), 7.24(1H, dd, J = 5, 8Hz). 7.74(1H, dt, J = 8, 1.5Hz), 8.48(1 H, dd, J = 2. 5Hz). 8.58(1H, d, J = 2Hz) 

5 

The above free amine compound [951 mg (2^5 mmoL)] was treated with a 3M hydrogen chloride/methanol 
solution to obtain the desired product (80) [1 .09 g (34.9% on the basis of 79) as a yellow oily substance, 

10 Production Example 31 

N,N-Bis(n-butylcarbamoyloxyethyl)-2-(2-pyridyl) ethylenediamine trihydrochloride (83) 

1) Synthesis of 2-IN.N-bis(n-butylcarbamoyloxyethyOaminol-1-(2-pyridyI) ethanol (81) 

15 

48% Hydrobromic acid [57.4 g (0.34 mol.) was added dropwise, under stinrfng, to a solution of 2-acetyl- 
pyridine [10.3 g (84.0 mmol.)] and sodium bronrate [4,28 g (28.4 mmol,)] In glacial acetic acid (66 mQ. Then, 
the reaction temperature was raised up to 95*C for a period of 30 minutes, and the reaction mbcture was stiaed 
for 30 minutes under heating. After cooling, ethyl acetate (50 mQ was added, and then resulting crystals (first 

20 crop) were collected by f3tration. Ethyl acetate (50 mQ was added to the filtrate, and resulting crystals were 
coml)ined with the first crop, washed twice with ethyl acetate (25 mf each portion) and dried under reduced 
presiure to obtain the bromoketone compound (yellow crystals) [16,5 g (69.1 %)]. 

A solution of sodium borohydride [3.13 g (82.7 mmol,) In water (56 mQ was added dropwise for a period 
of 30 minutes, while stinring at -1 0'C, to a solution of the above compound [1 5.0 g (53.4 mmol.)] in methanol 

25 (1 50 mQ. The mixture was then stirred for 5 minutes at this temperature. The pH of the reaction mbcture was 
adjusted to 4 with 48% hydrobromic acid, and then the solvent vwis distlled off. The residue was poured Into 
ethyl acetate and an ice-cooled 0.5N aqueous solution of sodium hydroxide. The ethyl acetate layerwas sepa- 
rated and dried, and then the sohfent was distilled off to obtain the bromoalcohd compound (yellow ofly sub- 
stance) (10.1 g). 

30 The above compound (10.1 g) was dissolved in ethanol (50 mQ. to which were added the compound [15.2 
g (50.0 mmd.)] synthesized in Production Example 8-3) and triethylamine [6.97 ml (50.0 mmol.)], and the mixt- 
ure was stirred with heating ovemlght The solvent was distilled off, and the reaction mixture was poured Into 
ethyl acetate and a IN aqueous solution of sodium hydroxide. The ethyl acetate layerwas then separated and 
dried, and then the solvent was distilled off. The residue was subjected to column chromatography using silica 

35 gel. and eluted with hexane-ethyl acetate (1 : 2), to obtain the desired product (81) [7.96 g (37,5% on the basb 
of the bromo-ketone compound)] as a yellow oily substance. 

IR (Neat) cm-i : 3320(br), 1700(br). 1590 

NMR (90MHz, CDCfa) 6 : 0.7 to 1.1(6H, m), 1.1 to 1 .7(8H, m), 2.60(1H, dd, J = 10, 12Hz), 2,7 to 3.2(5H, m), 
40 3.14(4H. q, J = 6H2), 4.14(4H, t, J = 6Hz), 4.75(1H, dd, J = 4, 10Hz), 5.20(2H, m), 7.16(1H, ddd, J = 

1.5, 5, 8Hz), 7.54(1H, brd, J = 8Hz), 7.70(1H, dt, J = 1.5, 8Hz), 8.50(1H, dd, J = 1.5, 5Hz) 

2) Synthesis of N-tt2-[N',N'-bis(n-butylcarbamoyloxyethyl)amino]-1-(2-pyridyl)]ethyl]phthaIiimlde (82) 

45 Diethyl azodicarboxylale [2.99 ml (19.4 mmd.) was added dropwise, under stirring at room temperature, 
to a solution of the compound (81) [6.86 g (16,2 mmol.)] synthesized in 1), phthalimide [2.85 g (19.4 mnrwl.)] 
and triphenylphosphlne [5.08 g (1 9.4 mmol.)] in anhydrous tetrahydroluran (200 mQ, and the mixture was stin^d 
for 30 minutes at room temperature. The soh^ent was distilled off, and the residue was subjected to column 
chromatography using silica gel, and eluted with hexane-ethyl acetate (1 : 1), to obtain the phthalimide corrv- 

60 pound (82) [3,95 g (44,2%)] as a yellow oily substance. 

IR (Neat) cm-i : 3320(br). 1770, 1710(br). 1590 

NMR (90MHz. CDCfa) d: 0.7 to 1,1(6H, m), 1.1 to 1,7(8H, m). 2.87(4H, t, J = 6Hz), 3.07(4H, q, J = 6Hz), 
3.43(1H, dd, J = 6, 14Hz), 3.80(1H, dd, J = 11, 14Hz), 4.04(4H, t, J = 6Hz), 5.04{2H, m), 5.69(1H. dd, 
65 J = 8. 11Hz), 7.18(1H, dd. J = 5, 8Hz), 7.42(1H, brb, J = 8Hz), 7.5 to 8.0(5H, m), 8.55(1 H, dd, J = 1.5, 

5Hz) 
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3) Synthesis of N,N-bis(n-butylcart)amoyIoxyethyl)-2-(2pyridyl) ethylenediamine trihydrochloride (83) 

A solution of the compound (82) [1.43 g (2.58 mmol.)] synthesized in 2) and hydrazine hydrate [0.15 rr\£ 
(3.10 nvnol.}] in methanol (15 mQ was heated for 3 hours under reflux. After cooling, the solvent was distilled 
5 off, and chlorofonm was added to the residue, and then resulting precipitates were fOtered off. The ftttrate was 
concentrated under reduced pressure, and the residue was subjected to column chromatography, and eluted 
with methanol, to obtain the free amine compound [746 mg (68.2%)] as a yellow oily substance. 

IR (Neat) cm-^ : 3320(br), 1700(br). 1590 
10 NMR (90MH2, CDC4) 5 : 0.7 to 1 .1(6H. m), 1.1 to 1.7(8H, m), 2.56(1 H, dd, J = 10, 13H2). 2.84(4H, t, J = 6Hz), 
2.91(1H, dd. J = 4, 13Hz), 3.15(4H. q, J = 6Hz), 4.13(4H, t, J = 6Hz), 3.9 to 4.1(1H, m), 5.27(2H, m), 
7.17(1H, ddd, J = 1.5, 5, 8H2), 7.40(1H, dd, J = 1,5, 8H2), 7.67(1H, dt, J = 1.5. 8Hz). 8.54(1H. dd, J = 
1.5, 5Hz) 

IS The above free amine compound [71 6 mg (1 .69 mmol.)] was treated with a 3M hydrogen chloride/methanol 
solution to obtain the desired product (83) [925 mg (67.2% on the basis of 82)] as a brown oily substance. 

Production Example 32 

20 N-[2-Bls(n-butylcarbamoy1oxyethyl)aminoethyl] morpholine dihydrochloride (85) 

1) Synthesis of N-(2-bromoethyf) morpholine (84) 

N-(2-Hydroxyethyi)morpholine [1 .312 g (10 mmol.)] and carbon tetrabromide [4.974 g (15 mmol.)] were dis- 
25 solved in methylene chloride (40 mQ, to which was added, under ice-coding, triphenylphosphlne [3.147 g (12 
mmol.), and then the mbcture was then stirred for 15 hours at room temperature. The reaction mixture was con- 
centrated under reduced pressure. n-Hexane was added to the residue, and the mixture was subjected to fil- 
tration. The filtrate was concentrated under reduced pressure. The crude product thus obtained was purified 
by column chromatography (silica gel : 70 g ; eluent : n-hexane/ethyl acetate = 1/3) to obtain the desired product 
30 (84) [1 . 122 g (57.8%)] (colorless oily substance). 

TLC [Silica Gel ; n-hexane/AcOEt (1/3)] : Rf = 0.35 

NMR (90MHz, CDCfa) 5 : 2.50(6H, m). 2.78(2H, t), 3.42(2H, t), 3.71 (4H, m) 

IR (film) cnri : 2955, 2848, 2798, 2750, 1450, 1300, 1262, 1 145, 1 1 15 

35 

2) Synthesis of N-[2-bis(n-butylcarbamoyloxyethyl)aminoethyl] morpholine dihydrochloride (85) 

A mbcture of the compound (84) [388 mg (2 nrunol.)] synthesized in 1), triethylamine [278 fi£ (2 mmol.)] and 
the compound (19) [607 mg (2 mmol.)] synthesized In Production Example 8-3) was heated at lOOX for 20 

40 minutes. After cooling, a IN aqueous solution of sodium hydroxide was added to the reaction mixture, which 
was then subjected to extraction with chlorofbnn. The organic layer was dried over anhydrous potassium car- 
bonate, and then the sohrent was distilled off under reduced pressure. The crude product thus obtained was 
purified by column chromatography (sflica gel : 30 g ; eluent : chloroform/methano! = 10/1) to obtain the free 
amine [456 mg (54.7%)] (coloriess oily substance). 

45 This free amine (302 mg) was treated with methanol saturated with hydrogen chloride to obtain the desired 
product (85) (365 mg) (coloriess powder). 
(Free Base) 

TLC [Snica Gel ; CHC^eOH (10/1)] : Rf = 0.30 
so NMR (90MHz, CDCQ 6 : 0.91(6H, m), 1.42(8H, m). 2,31 to Z96(12H, m), 3.17(4H, q), 3.67(4H, m). 4.11(4H, 
t), 4.97(2H, br) 

IR (film) cm-1 : 3320, 2957, 2930, 2855, 2800, 1700, 1535, 1465, 1250, 1 140, 1118 
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Production Example 33 

N-[2-Bis(2'-n-butyicarbamoyloxybutyI)aminoethyl] morphoHne dihydrochloride (87) 

1) Synthesis of N-|2-bis(2'-hydroxybutyi)amlnoethyl] morpholine (86) 

A mbdure of 4-(2-aminoethyl)morpholine [1.302 g (10 mmol.)! and 1,2-epoxybutane [2.183 g (30 mnrvol.)] 
was heated at 100'C for 24 hours in a sealed tube. After cooling, the crude product was purified by column 
chromatography (silica gel : 90 g ; eluent : chlorofonn/niethano! = 10/1) to obtain the desired product (86) [2.69 
g (98.0%)] (colorless oily substance). 

TLC [Silica Gel ; CHCi^fWieOH (10/1)] : Rf = 0.20 

NMR (90MHz. CDC^) 6 : 0.94(6H, t), 1.41(4H. m), 2.14 to 2.84(12H. m). 3.46(2H, m), 3.71(4H, m), 4.31(2H, 
br) 

IR (film) cm-1 : 3360, 2950, 2905, 2840. 2790. 1450, 1350, 1300, 1110, 1064, 920 

2) Synthesis of N-[2-bis(2'-n-butylcarbamoyIoxybutyl)aminoethyI] morpholine dihydrochloride (87) 

n-Butyl Isocyanate [967 ^lf (8 mmol.) was added to the compound [549 mg (2 nunol.)] synthesized in 1), 
and the mixture was heated for 24 hours at 94*»C. After cooling, the crude product was purified by column 
chromatography (silica gel : 30 g ; eluent : ethyl acetate) to obtain the firee amine [449 mg (41.1%)] (odorless 
oily substance). 

This free amine (21 7 mg) was treated with methanol saturated with hydrogen chloride to obtain the desired 
product (87) (241 mg) (colorless powder). 
(Free Base) 

TLC [Snica Gel ; CHCt^eOH (10/1)] : Rf = 0.25 

NMR (90MHz. CDCfa) 6 : 0.92(12H. m), 1 .45(2H, m), Z31 to 2.85(12H, m). 3.20(4H, q), 3.73(4H, m). 4.63 to 
5.17(4H,m) 

IR (film) cm-i : 3320, 2980, 2925, 2800, 1700, 1530. 1460, 1250, 1140, 1 120, 1010 
Production Example 34 

N'-2-AminoaceVI-N,N-bis(n-butylcariDamoyloxyethyl) ethylenediamine dihydrochloride (89) 

1) Synthesis of N'-2-t-butoxycarbonylamlnoacetyl-N,N-bis(n-butyIcarbamoyloxyethyl) ethylenediamine (88) 

A solution of 1.3-dicyclohexyicarbodlmide [432 mg (2.09 mmol.)] In dichloromethane (5 mQ was added to 
a solution of the free base of the compound (26) [660 mg (1 .90 mmol.) synthesized in Production Example 1 0-2) 
and N-(t-butoxycarbonyl)glycine [334 mg (1.90 mmol.)] in dichloromethane (3 mf), and the mbcture was stirred 
for one hour at room temperature. Precipitates were filtered off, and the filtrate was concentrated under reduced 
pressure. The residue was subjected to column chromatography using silica gel. and eluted with methanol-ethyl 
acetate (1 : 40). to obtain the compound (88) [968 mg (quantitatively)] as a pale yellow oily substance. 

IR (Neat) cm-t : 3320(br), 1700(br) 

NMR (90MHz, CDCfa) S : 0.73 to 1.07(6H. m), 1.70 to 1.76(17H, m), 2,25 to 2.84(6H. m), 2,94 to 3.41(6H, m). 
3.79(2H. d. J " 6Hz), 4.07(4H. t. J = 6Hz), 5.04 to 5.56(3H, m), 7.00(1H. m) 

2) Synthesis of N'-2-aminoacetyf-N,N-bis(n-butyIcarbamoyloxyethyl) ethylenediamine dihydrochloride (89) 

A 14 M hydrogen chloride methanol solution (2 mQ was added to a solution of the compound (88) [938 mg 
(1 .86 mmol.)] synthesized in 1) in methanol (5 mQ, and the mixture was stirred at room temperature overnight 
The solvent was distilled off under reduced pressure, and the residue was treated with a 1 N aqueous solution 
of sodium hydroxide, which was then extracted with ethyl acetate. The extract was dried, and the solvent was 
distilled off. The residue was subjected to column chromatography using silica gel, and eluted with 
concanmonla water-methand (1 : 80) to obtain the free amine compound [407 mg (54.2%)] as a pale yellow 
substance. 
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IR (Neat) cm-t : 3300(br), 1700{br), 1660 

NMR (90MHz, CDCf^) 5 : 0.65 to 1.07(6H. m), 1.07 to 177(8H, m). 2.68(2H, t, J = 6H2), 2.74(4H, t, J = 6Hz), 
2.83 to 3.65(8H, m). 4.08(4H, t. J = 6Hz), 5.30(2H, m), 7,50(1 H, m) 

5 The above free amine compound [407 mg (1.01 mmoL)] was dlssotved In a 3,5 M hydrogen 
chloride/methanol solution, and the solvent was distilled off to obtain the desired product (89) [424 mg (47.8% 
on the basis of 68)] as a pale yellow oily substance. 

Production Example 35 

10 

1-Amino-4-bls(n-butylcarbamoyloxyethyl) aminobutane dihydrochioride (91) 

1) Synthesis of 1-phthaloylamino-4-bis(n-butylcarbamoyloxyethyl) aminobutane (90) 

IS N-(2-aromobutyl)phthalimide [846 mg (3 mmol.)] and triethylamlne [0.42 nnf (3 mmol.)] were added to 
toluene (5 mQ. The compound (19) [910 mg (3 mmol.)] synthesized In Production Example 8-3) was added to 
the mbcture. TTte mixture was then heated at 100°C for 6 hours. After cooling, water was added to the reaction 
mixture, which was then subjected to extraction with chloroform. The organic layer was dried over anhydrous 
potassium carbonate, and then the solvent was distOled off under reduced pressure. The crude product thus 

20 obteined was purified by column chromatography (silica gel : 50 g ; eluent : n-hexane/ethyl acetete = 1/2) to 
obtein the desired product (90) [1.167 g (77.1%, colorless oily substance)] 

TLC [Silica Gel ; n-hexane/AcOEt (1/2)] : Rf ^ 0,26 

NMR (90MHz, CDCF3) 5 : 0,91(6H, m), 1,10 to 1.97(12H, m). 2.58(2H, t), Z73(4H, t), 3.18(4H, q), 3.72(2H, t), 

25 4.1 3(4H, t), 5.27(2H, br), 7.73 to 8.1 0(4H. m) 

IR (Rim) cm-^ : 3310, 2920, 2850, 1764, 1710, 1692, 1538, 1400, 1360, 1260, 1040, 722, 712 

2) Synthesis of 1-amino-4-bis(n-bu^lcarbamoyloxyethyl) aminobutene dihydrochioride (91) 

30 The compound [1.15 g (2.279 mmol.)] synthesized in 1) was dissolved in methanol (40 mQ. Hydrazine 
hydrate [0,44 mi (9.1 16 mmol.)] was added to the solution, and the mixture was refluxed for one hour in nitrogen 
streams. After cooling, the reaction mixture was concentrated under reduced pressure. Chlorotomn was added 
to the residue, and then Insoluble materials were removed. The mother liquor was concentrated under reduced 
pressure. The crude product thus obteined was purified by cofumn chromatography (silica gel ; 25 g ; eluent : 

35 ntethanol/concammonia water = 40/1 ) to obtein the free base [696 mg (81 .5%, colorless oily substence)]. 

This free base (696 mg) was treated, under ice-cooling, with methanol saturated with hydrogen chloride 
to obtein the desired product (91) [831 mg (colorless powder)]. 
(Free Base) 

40 TLC [Snica Gel ; MeOH/concJMHiOH (30/1)] : Rf = 0.26 

NMR (90MHz, CDC4) 8 : 0.93(6H, m), 1.13 to 1.73(12H, m), 2,40 to 2.93(8H, m), 3.20(4H. q), 4.16{4H, t), 
5.51(2H, br) 

IR (film) cnrri : 3300, 2930, 2850. 1700, 1532, 1468, 1255 
45 Production Example 36 

1-AmIno-6-bls(n-butylcarbamoyloxyethyl) aminohexane dihydrochioride (93) 
1) Synthesis of 1-phthalimldo-6-bis(n-butylcarbamoyloxyethyl) aminohexane (92) 

so 

The compound [910 mg (3 mnrK>l.)] synthesized in Production Example 8-3) was added to a solution of 1- 
phthalimido-6-bromohexan6 [930 mg (3 mmd,)] and triethylamlne [0.42 m£(3 nrunol.)] In toluene (10mQ. The 
mixture was heated for 22 houre at 1 00^*0 in nitrogen streams. After cooling, water was added to the reaction 
mixture, which was then subjected to extraction with chloroform. The organic layer was dried over anhydrous 
55 potesstum carbonate, and then the solvent was distilled off under reduced pressure. The crude product thus 
obteined was purified by column chromatography (silica gel : 60 g ; eluent : n-hexane/ethyi acetete » 1/2) to 
obtein the desired compound (92) [1.184 g (74,1%, colortess oOy substenc9)]. 
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TLC [Silica Gel ; n-hexane/AcOEt (1/3)1 : Rf = 0.38 

NMR (90MHz. CDCfa) 8 : 0.91(6H. m), 1.11 to 1.87(16H. m), Z50(2H, m), 2.71(4H. t), 3.16(4H, q), 3.66(2H. 

t), 4.08(4H. t)i 5.0e(2H. br). 7.61 to 7.94(4H. m) 
IR (film) cm-^ : 3325, 2920 ; 2850, 1765, 1700, 1525, 1465, 1440, 1398, 1370, 1250, 1054, 724 

5 

2) Synthesis of 1-amino-6-bis(n-butylcarbamoyIoxyethyi) aminohexane dihydrochloride (93) 

The compound (92) [1 .065 g (2 mmol.)] synthesized in 1 ) was dissolved in methanol (35 mf), to which was 
added hydrazine hydrate [0,388 m£(8 mmol.), and the mixture was heated for 2 houra under reflux in nitrogen 
10 streams. The reaction mbcture was cooled and concentrated under reduced pressure. Chlorofomi was added 
to the residue, and then insoluble materials were removed. The mother liquor was concentrated under reduced 
pressure. The crude product thus obtained was purified by column chromatography (silica gel : 25 g ; eluent : 
methanol/concammonia water = 40/1) to obtain the free base (658 mg (81.7%, coloriess oOy substance). 
This free base was treated, under icfihcooling, with methanol saturated with hydrogen chloride to obtain 
15 the desired product (93) [867 mg (coloriess powder). 
(Free Base) 

TLC [Silica Gel ; MeOH/concNhUOH (40/1)] : Rf = 0J21 

NMR (90MHz, CDCfj) S : 0.91(6H, m), 1.09 to 1.71(16H, m). Z31 to 2.91(8H, m), 3.14(4H, q), 4.09(4H. t), 
20 5.44(2H, br) 

IR (film) cm-^ : 3310. 2950, 2925, 2850, 1700, 1538, 1465. 1254. 1142 

Production Example 37 

26 1 -(2'-Aminoethoxy)-2-fsl-bls(n-butylcarbamoyloxyethyl) aminoethane dihydrochloride (97) 

1) Synthesis of 2-(2'-phthallmidoethoxy) elhanol (94) 

N-Carboethoxyphthalimide [21.92 g (0.1 md.)] and triethylamine [13.94 mt (0.1 moL)l were added, under 
30 ice-cooling, to a solution of 2-(2-aminoethoxy)ethanol [10.514 g (0.1 mol.)l In methylene chloride (150 mf). and 
themlxturewa8Stirredfor24 hours at room temperature. The reaction mbcture was concentrated under reduced 
pressure. The cnide product thus obtained was purified by column chromatography (sflica gel : 300 g ; eluent: 
n-hexane/ethyl acetate = 1/2) to obtain the desired product (94) [18.62 g (79.2%, coloriess crystals)]. 

35 TLC [Snica G^ ; n-hexane/AcOEt (1/3)] : Rf = 0.28 

NMR (90MHz, CDCfa) « : 2.62(1 H, br), 3,50 to 4.08(8H, m), 7.58 to 7.97(4H, m) 

2) Synthesis of 1-bromo-2-(2'-phthaIimidoethoxy) ethane (95) 

40 The compound [11.762 g (50 mmol.)] synthesized In 1) and carbon tetrabromide [19.90 g (60 mmd.)] were 
dissoh^ed In methylene chloride (200 m£). Triphenylphosphine [1 5.737 g (60 mmol.)] was added, under ice-cool- 
ing, to the solution. The mixture was stin^d for 15 hours at room temperature. The reaction mbdure was con- 
centrated under reduced pressure. Ethyl ether was added to the residue, and insoluble materials were filtered 
off, and then the filtrate was concentrated under reduced pressure. The crude product thus obtained was purl- 

45 fled by column chromatography (siiica gel : 250 g ; eluent : n-hexane/ethyl acetate = 2/1) to obtain the desired 
product (95) [13.834 g (92.8%, coloriess crystals)], 

TLC [Silica Gel ; n-hexane/AcOEt (2/1)] : Rf = 0.30 

NMR (90MHz, CDCfs) 6 : 3!39(2H, t), 3.63 to 4.1 0(6H. m), 7.58 to 7.97(4H, m) 

50 

3) Synthesis of 1-(2'-phthallmidoethoxy)-2-N-bis(n-butylcarbamoyloxyethyO aminoethane dihydrochloride 
(96) 

The compound [894 mg (3 mmol.)] synthesized In 2), triethylamine [0.42 mi (3 mmol.)] and the compound 
55 (19) [91 0 mg (3 mmol.)] synthesized in Production Example 8-3) were added to toluene (10 mQ, and the mixture 
was heated at 100**C for 24 hours In nitrogen streams. After cooling, water was added to the reaction mbcture, 
which was then subjected to extraction with chloroform. The organic layer was dried over anhydrous potassium 
carbonate, and then the soh^ent was distilled off under reduced pressure. The crude product thus obtained was 
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purified by column chromatography (silica gel : 50 g ; eluent : n-hexane/ethyl acetate = 1/2.5) to obtain the des- 
ired product (96) [1.135 g (72.7%, colorless oily substance)]. 

TLC [Silica Gel ; n-hexane/AcOEt (1/3)] : Rf = 0.23 
5 NMR (90MHz, CDCfg) 8 : 0.90(6H, m), 1 .43(8H, m), 2.73(6H, m), 3.14(4H, q), 3.40 to 3.92(6H, m), 4.01(4H, 
t), 5.07(2H, br), 7.62 to 7.94(4H, m) 
IR (film) cm-i : 3310, 2940, 2850, 1765. 1700, 1525, 1390, 1250, 1110, 1020, 725 

4) Synthesis of 1-(2'-am!noethoxy)-2-bis(n-butylcarbamoyloxyethyl) aminoethane dihydrochloride (97) 

10 

The compound [1.041 g (2 mmol.)] synthesized In 3) was dissolved in methanol (35 mQ. Hydrazine hydrate 
[0.39 mt (8 mmo!.)] was added to the solution, and the mbdure was heated under reflux for 2 hours in nitrogen 
streams. After cooling, the reaction mixture was concentrated underreduced pressure. Chlorofomi was added ^ 
to the residue, and insoluble matenals were removed. Then, the mother liquor was concentrated underreduced 
15 pressure. The crude product thus obtained was purified by column chromatography (silica gel : 25 g ; eluent : 
methanol/conaammonia water = 40/1) to obtain the free base [682 mg (87.3%, colorless oily substance). 

This free base'(682 mg) was treated with, under ice-cooling, methanol saturated wi^ hydrogen chloride 
to obtain the desired product (97) [859 mg (colorless powder)]. 
(Free Base) 

20 

TLC [Silica Gel ; MeOH/conc.NH40H (40/1)] : Rf = 0.33 

NMR (90MHz, CDCfa) 8: 0.91(6H, m), 1.42(8H, m), 1.68(2H. br), 2.81(4H, m), 3.14(4H, q), 3.45(2H, t), 

3.51(2H, t). 4.10(4H, t), 5.41(2H, br) 
IR (film) cnr^ : 3300, 2950. 2925, 2850, 1700, 1530, 1465, 1255, 1115, 1055, 1022 

25 

Production Example 38 . 

3-Bts(n-butylcarbamoylQxyethyl)-1-dimethylamlnopropane dihydrochloride (98) 

30 The compound (3) [1 .081 g (3 nmol.)] synthesized in Production Example 1 -3) was dissolved in fbnnic acid 
(1.94 mQ, to which was added a 37% aqueous solution of formaldehyde (2.54 mQ, The mixture was heated at 
102**C for 9 hours. After cooling, a 5N NaOH solution (18 mQ was added, under ice-cooling, to the reaction 
mixture, and tiien the whole mbdure was subjected to extraction with chlorofbmn. The organic layer was washed 
with water and dried over anhydrous potassium cart)onate, and then the solvent was distSled off under reduced 

35 pressure. The crude product thus obtained was purified by column chromatography (silica gel : 40 g ; eluent : 
methanol/concammonia water = 100/1) to obtain the free amine [657 mg (56.4%, colorless oily substance)]. 

This free amine was treated, under Ice-cooling, with nnethanol saturated with hydrogen chloride to obtain 
the desired product (98) [781 mg (cdoriess powder)]. 

40 TLC Silica Gel ; MeOH/conc.NH40H (80/1)] : Rf = 0.15 

NMR (90MH2. CDC4) 8 : 0.90(6H, m), 1.10 to 1.80(10H, m), 2.07 to 3.45(i2H, m), 2.17(6H, s), 4.17(4H, m), 
4.74(2H,br,s) 

IR (film) cnr< : 3350, 2950, 2860, 2810, 1700, 1470, 1425, 1258, 1040 
45 Production Example 39 

1-Amino-1-cyclohexyl-2-bIs(n-butylcarbamoylQxyettiyl) aminoetiiane dihydrochloride (101) 
1) Syntfiesis of 1-cydohexyIepoxyethane (99) 

50 

Vinyfcyclohexane [1.102 g (10 mmol.)] was dissolved in methylene chloride (40 mQ. Under ice-cooling, m- 
chloroperbenzoic add [2.465 g (1 0 mmol.)] was added to the solution. The mbcture was then stinred for 24 houra 
at room temperature. A 5% aqueous solution of sodium thiosulfate and a IN sodium hydroxide solution were 
added to the reaction mixture, which was subjected to extraction witii chloroform. The organic layer was dried 
55 over anhydrous sodium sulfate, and then the solvent was distilled off under reduced pressure. The crude pro- 
duct thus obtained was purified by column chromatography (silica gel : 40 g ; eluent : n-hexane/ethyl acetate 
s 15/1) to obtain the desired product (99) [1.162 g (92.1%, coloriess oily substance)]. 



40 




EP 0 278 621 B1 



TLC [Silica Gel ; n-hexane/AcOEt (8/1)] : Rf = 0.43 

NMR (90MHz, CDCfj) 5 : 0.67 to 2.00(1 1 H, m), 2.48(1 H. m), 2.68(2H, m) 

IR (film) cnr^ : 2920, 2845, 1450, 945, 880. 860, 840, 802, 760 

5 2) Synthesis of 2-bis(n-butylcarbamoyloxyethy!)amlno-1-cyclohexylethanol (1 00) 

The compound (19) [1.214 g (4 mmol.)] synthesized in Production Example 8-3) was added to the com- 
pound [505 mg (4 mmol.)] synthesized in 1). and the mbdure was stirred for 2 days at 1 0O'C. After cooling, the 
crude product was purifed by column chromatography (silica gel : 40 g ; eluent : n-hexane/ethyl acetate = 1/2) 
10 to obtain the desired product (1 00) [882 mg (51 .3%, cdoriess oily substance)]. 

TLC [Silica Gel ; n-hexane/AcOEt (1/2)] : Rf = 0.33 

NMR (90MHz, CDC^a) « : 0.70 to 2.07(25H, m), Z20 to 2.93(6H, m). 3.00 to 3.43(5H, m), 4.12(4H, t), 5.00(2H, 
br) 

15 IR (film) cm-1 : 3380, 3300, 2950, 2925, 2860. 1710, 1690, 1550, 1455, 1270, 1050, 1010, 750, 702 

3) Synthesis of 1-amlno-1-cyclohexyt-2-bis(n-butylcarbamoyloxyethyl) aminoethane dihydrochloride (101) 

Phthalimide [589 mg (4 mmol.)], triphenyiphosphine [1.049 g (4 mmol.) and the compound [859 mg (2 
20 mmol.] synthesized In 2) were dissolved In anhydrous tetrahydrofuran (20 mf). Diethyl azodicarboxylate [0.61 6 
mi (4 mmol.)] was added to the solution. The mbcture was stInBd for 24 hours at room temperature. The reaction 
mbcture was concentrated under reduced pressure. The residue was purified by column chromatography (silica 
gel : 40 g ; eluent : n-hexane/ethyl acetate = 1/1) to obtain the crude phthalimido compound (1.09 g). This crude 
phthallmldo compound was dissolved in methanol (20 mf). Hydrazine hydrate (0.4 mQ was added to the solu- 
25 tion, and the mbcture was heated for one hour under reflux in nitrogen streams. After cooling, the reaction mixt- 
ure was concentrated under reduced pressure. Chloroform was added to the residue and then insoluble 
materials were removed. The mother liquor was then concentrated under reduced pressure. The crude product 
thus obtained was purified by column chromatography (silica gel : 30 g ; eluent : methanol/conaammonia water 
= 40/1) to obtain the free amine [388 mg (45.3%, cdoriess oily substance)]. This crude product was treated 
30 with methanol saturated with hydrogen chloride to obtain the desired product (1 01) [454 mg (cotoriess powder)]. 

TLC [Sflica Gel ; MeOH/conc.NH40H (40/1)] : Rf = 0.16 

NMR (90MHz, CDCiz) 8 : 0.72 to 1.95(27H, m), 2.05 to 3.32 (1 1H, m), 4.02(4H. m), 5.57(2H, br) 
IR (film) cm-i : 3300, 2920, 2850, 1700. 1540. 1450, 1250, 1140, 1060, 1020 

35 

Production Example 40 

1-Amlno-2-bis(n-butylcarbamoyloxyethyl)amino-1,2-diphenylethane dihydrochloride (103) 

40 1) Synthesis of 2-bis(n-butylcarbamoyloxyethyi)amino-1 ,2-diphenylethanol (1 02) 

The compound (19) [1214 g (4 mmol.)] synthesized in Production Example 8-3) was added to trans-stil- 
bene oxide [785 mg (4 mmol.)], and the mbcture was heated at 100 to 130''C In nitrogen streams for 30 hours. 
After cooling, the crude product was purified by column chromatography (silica gel : 60 g ; eluent : n-hexane- 
45 /ethyl acetate = 1.5/1) to obtain the desired product (1 02) [1.225 g (61.3%, coloriess solid)]. 

TLC [Silica Gel ; n-hexane/AcOEt (1.5/1)] : Rf = 0.29 

NMR (90MHz, CDCfj) 6 : 0.90(6H, m), 1.41(8H, m), Z81(4H, m), 3.13(4H, q), 3,73 to 4^(5H, m), 4.92{2H, 
br), 5.20(1H, d), 7.22(1 OH, m) 
so IR (film) cnrr^ : 3310, 2920, 2850, 1700, 1530. 1450, 1250, 1140, 1110, 1050, 1020 

2) Synthesis of 1-amlno-2-bls(n-butylcarbamoyloxyethyl)amlno-1,2-diphenyIethane dihydrochloride (103) 

The compound [999 mg (2 nvnol.)] synthesized in 1), phthalimide [589 mg (4 mrml)] and talphenylphos- 
55 phlne [1 .049 g (4 mmol.) were dissolved in anhydrous tetrahydrofuran (20 ml). Diethyl azodicarboxylate [0.616 
ml (4 mmol.)] was added to the solution, and the mixture was stinred for 24 hours at room temperature. The 
reaction mbcture was concentrated under reduced pressure, and the residue was purified by column 
chromatography (silica gel : 40 g ; eluent : n-hexane/ethyl acetate = 1/1) to obtain the phthalimido compound 
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[1 .396 g (viscous oil)]. 

TLC [Silica Gel ; n-hexane/AcOEt (1/1)] : Rf = 0.42 

5 This phthalimldo compound (1.396 g) was dissolved in methanol (20 mQ. Hydrazine hydrate (0.4 mQ was 

added to the solution, and the mixture was heated for one hour under reflux in nitrogen streams. After cooling, 
the reaction mixture was concentrated under reduced pressure. Chloroform was added to the residue, and 
insoluble materials were removed and then the mother liquor was concentrated under reduced pressure. The 
crude product thus obtained was purified by column chromatography (silica gel : 30 g ; eluent : 

10 chlorofonm/methanol = 15/1) to obtain the free amine [971 mg (97.4%, colorless oily substance)]. This free 
amine was treated, under tce-cooling, with methanol saturated with hydrogen chloride to obtain the desired pro- 
duct (103) [1.11 g (colorless powder)]. 

TLC pilica Gel ; CHC^MeOH (15/1)] : Rf = 0.19 
IS NMR (90MHz, CDC2^ 8 : 0.90(6H, m), 1 .07 to 1 .63(1 OH, m), 2.32 to 2.90(4H, m), 3.1 0(4H, q), 3.57 to 4.27(5H, 
m), 4.50(1 H, d), 4.83(2H, br), 7.33(1 OH, m) 
IR (film) cnri : 3310, 2950, 2920, 2850, 1700, 1530, 1450, 1250, 1140, 1060, 1020, 758, 710 

Production Example 41 

20 

1-Amino-2-bis(n-butylcarbamoyIoxyethyl)amin(>-2-phenylethane dihydrochloride (107) 

1) Synthesis of 2-phthallmido-1-phenylethanol (104) 

25 2nAmino-1-phenylethanol [5.0 g (36.45 mmol.)] and N-carboethoxyphthalimide [7.99 g (36.45 mnnol.)] were 
dissoh^ed In methylene chloride (40 mQ. Triethylamine [5.08 ml (36.45 mmol.)] was added to the solution, and 
the mbdure was stirred for 3 hours at room temperature. The reaction mixture was concentrated under reduced 
pressure, and the crude product thus obtained was recrystallized from n-hexane/methylene chloride to obtain 
the desired product (104) [8.01 g (83.5%, coloriess crystals)]. 

30 

TLC pilica Gel ; CHCFa/MeOH (40/1)] : Rf « 0.50 

NMR (90MHz, CDC?3 + CD3OD) 5 : 3.90(2H, m), 5.04(1 H, dd,), 7.14 to 7.57(5H, m), 7.62 to 8.00(4H, m) 

2) Synthesis of 1-bromo-2-phthalimido-1-phenyfethane (105) 

35 

The compound [5.266 g (20 mmol.)] synthesized in 1) and carbon tetrabromlde [7.959 g (24 mnrK>l.)] were 
dissolved In chloroform (80 mQ. Under ice-cooling, triphenyl phosphine [6.295 g (24 mmol.)] was added to the 
solution, and then the mbdure was heated for 3 hours under reflux. After cooling, the reaction mbcture was con- 
centrated under reduced pressure, and the residue was purified by column chromatography (silica gel : 150 g; 
40 eluent : chlorofbnn) to obtain the desired product (1 05) [6.62 g (1 00%, yellow crystals)]. 

TLC [Silica Gel ; n-hexane/AoOEt (1/1)] : Rf = 0.70 

NMR (90MHz, CDC4) 5 : 4.32(2H, m), 5.48(1H. t), 7.14 to 8.07(9H, m) 

45 3) Synthesis of 1-bis(n-butyicarbamoyIoxyethyl)amino-2-phthaIlmido-1-phenylethane (106) 

The compound [1.321 g (4 mmol.)] syntheshied in 2), triethylamine [0.42 tnt (3 mmol.)] and the compound 
PIO mg (3 mmol.)] synthesized In Production Example 8-3) were added to toluene (10 mQ. The mixture was 
heated at 1 00 to 1 30°C for 3 days. After cooling, water was added to the reaction mbcture, which was then sub- 
so jected to extraction with chloroform. The organic layer was dried over anhydrous potassium carbonate, and 
then the solvent was distilled off under reduced pressure. The crude product was purified by column 
chromatography (silica gd : 60 g ; eluent: n-hexane/ethyl acetate = 1/1) to obtain the desired product (106) 
[779 mg (47.0%, colorless oOy substance)]. 

55 TLC Silica Gel ; n-hexane/AcOEt (1/1)] : Rf = 0.40 

NMR (90MHz, CDCfa) 6 : 0.90(6H, m), 1.40(8H, m), Z42 to 2.93(4H. m), 3.08(4H, q), 3.70 to 4.58{7H, m), 

5.02(2H, br), 7.31(5H. s), 7.57 to 7.93(4H. m) 
IR (film) cnrri : 3320, 2950, 2915, 2855, 1765, 1705, 1520, 1464, 1400, 1250, 1 1 10. 1020, 760, 725, 71 5, 
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705 



4) Synthesis of 1-amino-2-bIs{n-butylcarbamoyloxyethyt)amino-2i5henyIethan8 dihydrochloride (107) 

5 

The compound [770 mg (1.393 mmol.)] synthesized in 3) was dissolved in methanol (10 mf). Hydrazine 
hydrate (0.25 mQ was added to the solution, and the mixture was heated for one hour under reflux in nitrogen 
streams. After cooling, the reaction mixture was concentrated under reduced pressure. Chlorofbnr) was added 
to the residue, and Insoluble materials were removed. The mother liquor was concentrated under reduced 
10 pressure. The crude product thus obtained was purified by column chromatography (silica gel : 25 g ; eluent : 
methanoi/concammonia water = 240/1) to obtain the free amine [461 mg (78.4%, colorless oily product)]. This 
free amine was treated, under ice-cooling, with ethyl ether saturated with hydrogen chloride to obtain the des- 
ired product (107) [541 mg (coloriess powder)]. 

IS TLC [Silica Gel ; MeOH/conc.NH40H (240/1)] : Rf = 0.30 

NMR (90MHz, CD02^ 8 : 0.93(6H, m), 1.43(8H, m), 2.44 to 3.33(1 OH, m), 3.66(1 H, m). 4.11(4H, m), 5-24(2H, 

br), 7.33(5H, m) 
IR (film) cm-^: 3315, 2950, 2925, 2855, 1700, 1560, 1250 

20 Production Example 42 

1-Amlno-2-bls(n-butylcarbamoyloxyethyl)amino-1-phenylethane dihydrochloride (108) 

The compound [1.214 g (4 mmol.)] synthesized In Production Example 8-3) was added to styrene oxide 
25 [481 mg (4 mmol.)]. The mbdure was heated at lOO^'C for 24 hours. After cooling, the crude product was purified 
by column chromatography (silica gel : 30 g ; eluent : n-hexane/ethyl acetate = 1/1) to obtain the alcohol com- 
pound [1.616g(95.4%)J. 

TLC [Silica Gel ; n-hexane/AcOEt (1/1)] : Rf = 0.22 

30 

This alcohol compound [635 mg (1.5 mmol.)], phthalimlde [441 mg (3.0 mmol.)] and trlphenylphosphlne 
[787 mg (3.0 mmol.)] were dissolved In anhydrous tetrahydrofuran (11 mQ. Diethyl azo dicarboxylate [0.462 
mf (3.0 mmol.)] was added to the solution, and the mixture was stirred for 24 hours at room temperature. The 
reaction mbcture was concentrated under reduced pressure, and the residue was purifted by column 
35 chromatography, (silica gel : 50 g ; eluent : n-hexane/ethyl acetate = 1/1) to obtain the crude phthalimldo conv 
pound (945 mg). 

TLC [Silica Gel ; n-hexane/AcOEt (1/1) : Rf = 0.38 

40 This phthalimldo compound (945 nr^) was dissolved in methanol (13 ml). Hydrazine hydrate (0.3 ml) was 
added to the solution, and the mbcture was heated for 40 minutes under reflux in nitrogen streams. After cooling, 
the reaction mixture was concentrated under reduced pressure. Chloroform was added to the residue, and 
insoluble materials were removed. The mother liquor was concentrated under reduced pressure. The crude 
product thus obtained was purified by column chromatography (silica gel : 21 g ; eluent : methanol) to obtain 

45 the desired firee amine (108) [446 mg (70.4%, colorless oily substance)] from the earlier eluate. Further, from 
the later eluate, the free amine (107) (43 mg) as obtained in PrcKjuction Example 41-4) was obtained. 

The free amine (108) was treated, under ice-cooling, with etfiyl ether saturated with hydrogen chloride to 
obtain the desb-ed product (108) [488 mg (coloriess powder)]. 

so TLC (Snica Gel ; MeOH) : Rf » 0.36 

NMR (90MHz, CDCfj) 6 : 0.93(6H. m), 1 .12 to 1 .70(1 OH, m), 2.37 to 3.03(6H, m), 3.17(4H, q). 3.83 to 4.40(5H, 

m), 5.10(2H, br), 7.37(5H, m) 
IR (film) cnri : 3320, 2950. 2920, 2855. 1700, 1535, 1250 

55 
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Production Example 43 

2-Amino-1-bis(n-butylcarbamoyloxyethyl) aminopropane dlhydrochloride (109) and 
1-amino-2-bis(n-butylcarbamoyloxyethyl) aminopropane dlhydrochloride (110) 

5 

The compound [904 mg (3 mmol.)] synthesized in Production Example 8-3) was added to propylene oxide 
[0.42 mi (6 mmol.)]. The mbrture was heated at 1 10«C for 21 hours in a sealed tube. After cooling, the crude 
product was purified by column chromatography (silica gel : 30 g ; eluent : ethyl acetate) to obtain the position 
Isomeric alcohol mixture [1.084 g (100%)]. 

10 

TLC pilica Gel ; CHCVMeOH (10/1)] : Rf = 0.42 

This alcohol mixture [542 mg (1 .5 mmol.)], phthaiimide [441 mg (3.0 mmol.)] and triphenylphosphlne [787 
mg (3.0 mmol.)] were dissolved in anhydrous tetrahydrofuran (11 mQ. Diethyl azodicarboxylate [0.462 mt (3.0 
15 mmol.)] was added to the solution, and the mbcture was stirred for 1.5 hour at room temperature. The reaction 
mixture was concentrated under reduced pressure. The residue was purified by column chromatography (silica 
gel : 50 g ; eluent : n-hexane/ethyl acetate » 1/1) to obtain the phthalimido mixture (877 mg). 

TLC [Silica Gel ; n-hexane/AoOEt (1/1)] ; Rf = 0.30 and Rf = 0.34 

20 

This phthalimido mbcture (877 mg) was dissolved in methanol (13 mQ. Hydrazine hydrate (0.3 mQ was 
added to the solution, and the mbdure was heated for one hour under reflux in nitrogen streams. After cooling, 
the reaction mixture was concentrated under reduced pressure. Chloroform was added to the residue, and 
insoluble materials were removed, and then the mother liquor was concentrated under reduced pressure. The 

25 crude product thus obtained was purified by column chromatography (silica gel: 30 g; eluent: 
methand/concammonia water = 40/1). From the earlier portion of the eluate, the free amine (109) [1 12 mg 
(20.7%, colortess oily substance)] was obtained, and, from the later portion of the eluate, the free amine (1 1 0) 
[285 mg (52.7%, coloriess oily substance)] was obtained. These free amines were treated, under ice-cooling, 
with ethyl ethersaturated with hydrogen chloride to obtain the desired product (1 09) [1 35 mg (colortess powder)] 

30 and the desired product (1 1 0) [343 mg (coloriess powder)], respectively. 
(Free Base) 
Compound (109) 

TLC [Silica Gel ; MeOH/conc,NH40H (40/1)] : Rf = 0.39 
35 NMR (90MHz, CDCfg) S : 1.00(9H, m), 1,13 to 1.73(10H, m), Z03 to 3.40(11H, m), 4.13(4H, m), 5.27(2H. br) 
IR pnm) cm-1 : 3310, 2950, 2925, 2865, 1700, 1534, 1460, 1253 

Compound (110) 

40 TLC [Silica Gel ; MeOH/conc.NH40H (40/1)] : Rf » 0.24 

NMR (90MHz, CDCfa) 6 : 0.93(9H, m), 1.43(8H, m), 1.97(2H, br.s), 2.30 to 2.97(7H, m), 3.13(4H, q), 4.06(4H. 
m),5.37(2H,br) 

IR (film) cnri : 3300, 2950, 2920, 2850, 1700, 1535, 1460, 1258 
45 Production Example 44 

1-Amino-2-bis(ethylcarbamoyloxyethyI) aminoethane dlhydrochloride (1 13) 
1) Synthesis of N-(2-phthalimidoethyl) diethanolamine (1 1 1) 

so 

N-(2-BronDoethyl)phthalimide [12.70 g (50 mmol.)] and triethylamlne [6.97 mt (50 mmol.)] were added to 
toluene (30 mQ. Diethanolamine [5.26 g (50 mmol.)] was added to the mbcture, and the whole mbcture was stinred 
for 21 houre at lOO^C. After cooling, the reaction mbcture was concentrated under reduced pressure. The crude 
product thus obtained was purified by column chromatography (sQica gel : 30 g ; eluent : ethyl acetate/acetone 
55 = 3/1) to obtain the desired product (1 1 1) [7.94 g (57.1 %)] (coloriess solid). 

TLC (Silica Gel ; AcOEt/acetone (3/1)] : Rf » 0.20 

NMR (90MHz, CDCfg) 5 : Z78(6H, m), 3.'54(4H. t). 3.80(2H, t) 7.61 to 8.00(4H, m) 



44 



EP 0 278 621 B1 



IR (film) cm-1 : 3220(br), 2940, 2860, 2825, 1762, 1706, 1395, 1035. 1015, 734 

2) Synthesis of 1-phthalimido-2-bIs(ethyIcarbamoyIaxyethyl) aminoethane (112) 

The compound [835 mg (3 mmd.) synthesized In 1) and ethyl Isocyanate (2.0 mQ were heated under reflux 
for 17 houre in nitrogen streams. The reaction mixture was concentrated under reduced pressure. The crude 
product thus obtained was then purified by column chromatography (silica gel : 80 g ; eluent : n-hexane/ethyl 
acetate * 1/2) to obtain the desired product (112) [932 mg (73.9%)] (pale yellow ofly substance). 

TLC [Silica Gel ; n-hexane/AcOEt (1/2)] : Rf = 0.29 

mR (90MHz, CDC4) 6 : 1.1 1(6H, t), 2.84(6H, m), 3,16(4H, quint), 3.77(2H, t), 4.06(4H, t), 5.15(2H, br), 7.63 
to 7.94(4H, m) 

IR (film) cm-< : 3330, 2970, 2820, 1768, 1700, 1520, 1400, 1250, 1020, 728 

3) Synthesis of 1-amino-2-bis(ethylcarbamoyIoxyethyl) aminoethane dihydrochloride (113) 

The compound [900 mg (2.14 mmd.)] synthesized In 2) was dissoh^ed in methand (30 nrrf). Hydrazine 
hydrate [0.42 m£ (8.56 mmd.)] was added to the solution, and then the mbcture was refluxed for one hour In 
nitrogen streams. After cooling, the reaction mixture was concentrated under reduced pressure. Chlorofonm 
was added to the residue, and Insoluble materials were removed, and then the mother liquor was concentrated 
under reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel: 
25 g ; eluent : methanol/concammonla water = 40/1) to obtain free amine [474 mg (76.3%, coloriess oDy sub- 
stance)]. This free amine was treated, under ice-cooling, with methand saturated with hydrogen chloride to 
obtain the desired product (1 1 3) [570 mg (colorless powder)], 
(Free Base) 

TLC [Silica Gd ; methanol/concammonla water (40/1)] : Rf = 0.22 

NI^R (90MHz, CDC4) 8 : 1.12(6H, t), 2.26(2H, br.s),2.47 to2.94{8H, m), 3_17(4H, quint), 4.08(4H, t), 5.43(2H, 
br) 

IR (film) cm-1 : 3330, 2970, 2870, 2815, 1700, 1530, 1260, 1030 
Production Example 45 

1-Amlno-2-bls(n-propyIcarbamoylpxyethyl) aminoethane dihydrochloride (115) 

1) Synthesis of 1-phthalimldo-2-bis(n-propylcarbamoyIoxyethyl) aminoethane (114) 

The compound [835 nng (3 mmd.) synthesized in Production Example 44-1) and n-propyl isocyanate (2.0 
mO were heated under reflux for 17 houre In nitrogen streams. The reaction mbcture was concentrated under 
reduced pressure, and then the crude product thus obtained was purified by column chromatography (silica 
gd : 50 g ; duent : n-hexane/ethyl acetate = 1^) to obtain the desired product (1 14) [1.302 g (96.8%) (coloriess 
oily substance)]. 

TLC [Silica Gd ; n-hexane/AcOEt (1/2)] : Rf = 0.39 

NMR (90MH2, CD&z) 5 : 0.90(6H. t), 1.46(4H, m), 2.84(6H, m), 3.08(4H, q), 3.77(2H, t), 4.07(4H, t), 5.23{2H, 

br),7.58to7.97(4H.m) 
IR (film) cnr^ : 3320, 2950, 2855, 1770, 1700, 1530, 1465, 1400, 1260, 728 

2) Synthesis of 1-amlno-2-bls(n-propylcarbamoyloxyethyI) aminoethane dihydrochloride (115) 

The compound [1.25 g (2.79 mmol.)] synthesized in 2) was dissdved in methanol (30 mQ. Hydrazine 
hydrate [0.54 mf (1 1 .48 mmol.)] was added to the solution, and the mbcture was refluxed for one hour in nitrogen 
streams. After coding, the reaction mbcture was concentrated under reduced pressure. Chloroform was then 
added to the residue, and insduble materials were removed. The nrother liquor was concentrated under 
reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel : 25 g; 
duent : methanol/concammonla water = 40/1) to obtain the free amine [707 mg (79.6%, cdoriess oily subst- 
ance). This free amine was treated, under ice-cooling, with methanol saturated with hydrogen chloride to obtain 
the desired product (1 15) [724 (coloriess powder)]. 
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(Free Base) 

TLC IBilIca Gel ; methanoi/concammonia water (40/1)] ; Rf = 0.26 

NMR (90MH2, CDCfg) S : 0.90(6H, t), 1 .46(4H, m). 1 .87(2H, Jbr.s), 2.48 to 2,93(8H, m), 3.09(4H, q), 4.09(4H, 
5 t), 5.28(2H, br) 

IR (fUm) cm-i : 3320, 2960, 2870, 1 700, 1530, 1460, 1264, 1 140. 1050 

Production Example 46 

10 1-Aniino-2-bis(iso-propylcarbamoylQxyethyl) aminoethane dihydiochlorlde (1 17) 

1) Synthesis of 1-phthaIimldo-2-bIs(iso-propylcarbamoyIoxyethyl) aminoethane (116) 

The compound [835 mg (3 mmol.)] synthesized In Production Example 44-1) and Iso-propyt Isocyanate 
15 (0.68 mQ were added to pyridine (3 mQ, and the mbcture was heated at 85 to 97*^0 for 16 hours In nitrogen 
streams. The reaction mixture was concentrated under reduced pressure, and the crude product thus obtained 
was purified by column chromatography (silica gel : 50 g ; eluent : n-hexane/ethyl acetate = 1/2) to obtain the 
desired product (116) [1.01 g (75.1%)] (odorless solid). 

20 TLC [Silica Gel ; n-hexane/AcOEt (2/1)] : Rf = 0.35 

NMR (90MHz, CDC4) 5 : 1,14(12H, d). 2,71 to 3.02(6H. m), 3.53 to 3.95(4H, m), 4.05(4H, t). 5.02(2H, br), 

7.58to7.95(4H, m) 
IR (KBr) cnri : 3305, 2955, 1763, 1700, 1680, 1538, 1260, 1110, 720 

25 2) Synthesis of 1 -amino-2*bis(lso-propylcarbamoyIoxy ethyl) aminoethane dihydrochloride (117) 

The compound [980 mg (2.18 mmol.)] synthesized in 2) was dissolved in methanol (30 mQ. Hydrazine 
hydrate [0.43 m£ (8.74 mmol.)] was added to the solution. The mbcture was then refluxed for one hour In nitrogen 
streams* After cooling, the reaction mbcture was concentrated under reduced pressure. Chloroform was added 

30 to the residue, and Insoluble materials were removed. The mother liquor was then concentrated. The crude 
product thus obteined was purified by column chromatography (silica gel: 25 g; eluent: 
methanol/concammonla water = 40/1) to obtein the free amine [523 mg (75.3%, colorless viscous substence). 
This free amine was treated, under Ice-cooling, with methanol saturated with hydrogen chloride to obtein the 
desired product (117) [582 mg (coloriess powder)]. 

35 (Free Base) 

TLC [Silica Gel ; methanol/concammonla water (40/1)] : Rf = 0.29 

NMR (90MHz. CDCl^ 5 : 1.14(12H, d). 1.80(2H, br.s), 2.47 to 2.90(8H, m), 3.79(2H, m),4.07(4H, t), 5.10(2H, 
br) 

40 IR (film) cm-i : 3300, 2970, 2825, 1690, 1528, 1460, 1254, 1 095 
Production Example 47 

1-Amino-2-bis(t-bu^caTbamoyloxyethyl) aminoethane dihydrochloride (119) 

45 

1) Synthesis of 1-phthalimido-2-bis(t-butylcarbamoyloxy6thyl) aminoethane (1 18) 

The compound [835 mg (3 mmol.)] synthesized In Production Example 44-1) and t-bu^ isocyanate (1.028 
mf) were added to pyridine (3 mQ, and the mbcture was heated at 85''C for 18 hours in nitrogen streams. The 
so reaction mbctore was concentrated under reduced pressure. The crude product thus obtained was purified by 
column chromatography (sOica gel : 50 g ; eluent : n-hexane/ethyl acetate s 1 .5/1) to obtain the desired product 
(118) [1^4 g (85.6%)] (coloriess oUy substance). 

TLC [Snica Gel ; n-hexane/AcQEt (1 .5/1)] : Rf = 0.32 
55 NMR (90MH2, CDC4) 5 : 1.32(18H, s), 2.71 to 3,02(6H, m), 3,79(2H, % 4.03(4H, t), 5,11(2H, br), 7.62 to 
7.93(4H, m) 

IR (fflm) cm-1 : 3350, 2960, 1770, 1710, 1520, 1460, 1398, 1365, 1270, 1210, 1098, 725 
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2) Synthesis of 1-amino-2-bis(t-butylcarbamoyloxyethyl) aminoethane dlhydrochloride (119) 

The compound -[1.20 g (2,32 mmol.)] synthesized In 2) was dissolved in methanol (30 m£). Hydrazine 
hydrate [0,45 nrf(9.29 mmol.)] was added to the solution. The mixture was then refluxed for 2 hours in nitrogen 
sireams. After cooling, the reaction mixture was concentrated under reduced pressure. Chloroform was then 
added to the residue, and insoluble materials were removed. The mother liquor was concentrated under 
reduced pressure. The crude product thus obtained was purified by column chromatography (silica gel : 25 g; 
eluent : methanol/concammonia water = 40/1) to obtain the free amine [753 mg (93.7%, coloriess powder)]. 
This free amine was treated with methanol saturated with hydrogen chloride under ice-oooling to obtain the 
desired product (119) [865 mg (coloriess powder)]. 
(Free Base) 

TLC [Silica Gel ; methanol/conaammonia water (40/1)] : Rf = 0.31 

NMR (90MHz. CDCfa) 6 : 1.33(18H, s), 1.87(2H, br. s). 2.53 to 2.93(8H. m). 4.13(4H, t), 5.06(2H, br) 
IR (KBr) cm-i : 3330, 2960. 1700, 1570, 1535, 1278, 1115, 1110 

Production Example 48 

N,t4-Bis(2-n-butylcarbamoyloxyethyl)-1,4-phenylenediamine dlhydrochloride (122) 

1) Synthesis of N-phtha!oyl-N',N'-bis(2-hydroxyethyl)-1,4-phenylenediamlne (120) 

N,N-Bls(2-hydroxyethyi) -1 ,4-phenyIenediamine sulfate monohydrate [1 0 g (31 .1 mmol.)] and triethylamine 
[1 7.31 mf (31.1 mmol.)] were dissolved In methylene chloride (80 mi). N-Carboethoxyphthalimide [6,81 g (31 .1 
mmol.) was added, under ice-cooling, to the solution, and the mbcture was stirred for 3 days at room tempera- 
ture. A 5% aqueous solution of sodium hydrogencarbonate was added to the reaction mbcture, which was sut>- 
jected to exbaction witii chlorofomn. The organic layer was dried over anhydrous potassium carbonate, and 
then the solvent was distilled off under reduced pressure. The crude product thus obtained was purified by col- 
umn chromatography (silica gel : 300 g ; eluent : chlorofomn/metiianol = 10/1) to obtain the desired product 
(120) [6.45 g (63.6%) (yellow plates)]. 

TLC [Sflica Gel ;CHCf3/IVIeOH (10/1)] :Rf = 0.24 

NMR (90MHz, CDCt^ + CD3OD) 5 : 3.23 to 3.95(8H. m), 6.82(2H. d), 7.23(2H, d), 7.69 to 8,08(4H, m) 
IR (KBr) cm-^ : 3500(br). 1770, 1758, 1700, 1608, 1520, 1385 

2) Synthesis of N-phthaIoyl-N',N'-bis(2.n-butyIcart)amoyloxyethyl)-1,4-phenylenediamine (121) 

The compound [979 mg (3 nnmol.)] synthesized in 1) and butyl Isocyanate [1.02 nrf(9 mmol.)] were dissol- 
ved in pyridine (3 mQ. The mbcture was heated at 1 10»C for 2 hours in nitrogen streams. The reaction mbcture 
was concentrated under reduced pressure. The caide product thus obtained was recrystallized firom n-hexane/ 
ethyl acetate to obtain the desired product (121) [1.493 g (94.9%) (pale yellow crystals)]. 

TLC [Silica Gel ; CHCfj/MeOH (40/1)] : Rf = 0.27 

NMR (90MHz. CDCfg) 6 : 0.90(6H, m), 1 ,43(8H, m). 3.1 6(4H, q), 3.63(4H, t), 4.26(4H, t), 5.06(2H, br), 6.83(2H, 

d), 7.26(2H, d), 7.63 to 8.06(4H, m) 
iR (KBr) cm-1 : 3300, 2950. 1710, 1682. 1605. 1515, 1480, 1260 

3) Synthesis of N,N-bis(2-n-bulylcart)amoyloxyethyi)-1,4-phenylenediamine dihydrochloride (122) 

The compound [1.049 g (2 mmol.)] synthesized in 2) was dissolved in methanol (35 mQ. Hydrazine hydrate 
(0.388 mi (8 mmd.)] was added to the solution, and the mbcture was refluxed for one hour In nitrogen streams. 
After coding, the reaction mbcture was concentrated under reduced pressure. Chloroform was added to tiie 
residue, and Insoluble materials were removed, and then the mother liquor was concentrated under reduced 
pressure. The crude product thus obtained was purified by column chromatogrephy (silica gel : 30 g ; eluent : 
chloroform/methanol = 20/1 ) to obtain the free amine (789 mg). This free amine was treated, under ice-cooling, 
with methanol saturated with hydrogen chloride to obtain the desired product (122) [935 mg (100%) (pale violet 
powder)]. 
(Free Base) 
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TLC [Silica Gel ; CHCfa/MeOH (10/1)] : Rf = 0.46 

NMR (90MHz,CDCf;i)6 :0.90(6H,m). 1.42(8H,m),2.93(2H.br),3.15(4H,q),3.47(4H,t),4.17(4H.t),5.00(2H, 
br), 6.63(4H, s) 

5 IR (film)-i : 3320, 2952, 2925, 2855, 1700. 1620, 1510, 1460 1250. 1 140. 1060, 1020, 820, 780 
Production Example 49 

N,N-Bis(n-butylcarbamoylQxyethyl)-N',N'-diethylethylenediamine dihydrochloride (123) 

10 

A mbcture of 2-(dlethylanilno)ethyl bromide hydrobromide [1 .52 g (5.00 mmol.)], the compound [1 .52 g (5.00 
mmol.)] synthesized in Production Example 8-3)and triethylamine [1.40 ml (10.0 mmol.)] was suspended in 
ethanol (2 mi) and N,N-dimethylsuIf6xide, and the suspension was heated at 110°C for 8 hours. The mixture 
was poured into water and extracted with ethyl acetate. After drying, the solvent was distilled off. and the residue 
15 was subjected to column chromatography using silica gel. and eluted with concammonia water-ethanoi (1 : 
60). The compound [370 mg (24.3%)] synthesized In Production Example 8-3) was recovered from the first frac- 
tion, and the desired product (123) (free base) [416 mg (20.7%)] was obtained from the second fraction. 

IR (Neat) cnri : 3300(br), 1700(br) 
20 NMR (90MHz, CDCfg) 6 : 0.70 to 1.13(6H, m), 1.02(6H, t, J = 7Hz). 1.13 to 1.68(8H, m). 2.30 to 2.94(12H, 
m), 3-1 5(4H. q, J = 6Hz), 4.12(4H, t, J = 6Hz), 5.03(2H, m) 

The above free base (123) [416 mg (1.03 mnr>oL)] was dissolved in a 3.5M hydrogen chloride/methanol sol- 
ution. The solvent was distilled off to obtain the desired compound (123) [491 mg (20.7% based on the com- 
25 pound synthesized in Production Example 8-3))] as a brownish oily substance. 

Production Example 50 

N,N-Bis(n-butylcarbamoyIoxyethyl)-N'-t-butoxycarbonylethylenediam!ne monoacetate (124) 

30 

Di-t-butyi dicarbonate [1 .09 g (5.00 mmol.)] was added to a solution of the free base of the compound (26) 
synthesized in Production Example 10-2) [1.73 g (5.00 mmol.)] in chloroform (10 mQ. The mbcture was stinred 
for 3 hours at room temperature. The reaction mixture was poured into a saturated aqueous solution of sodium 
hydrogencarfoonate. and the chloroform layer was separated and dried. The solvent was distilled off, and the 
35 residue was subjected to column chromatography using silica gel, and eluted with hexane-ethyl acetate (2 : 3) 
to obtain the free amine compound [1,93 g (88.6%)] as a pale yellow oOy substance. 

IR (Neat) cm-^ : 3320(br). 1700(br) 

NMR (90MHz. CDCfj) 6 : 0.75 to 110(6H, m), 1.10 to 1.70(8H, m), 1.43(9H, s), 2.57 to 2.90(2H, m). 2.76(4H, 
40 t. J = 6Hz), 3.15(6H, q, J = 6Hz), 4.03(4H. t, J = 6Hz), 4.83 to 5.58(3H, m) 

The above free amine compound [1 .49 g (3.34 mmol.)] was dissoWed in a solution of acetic add [220 mg 
(3.67 mmd.)] in chlorofonm (5 mQ. The solvent was then distilled off to obtain the desired product (1 24) [1 .58 
g (81.0% based on 26)] as a yellow oily substance. 

45 

Production Example 51 

N,N-Bi8(n-butylcarbamoylQxyethyO-N'4-butyIcarbonylethyIenedlamine monohydrochloride (125) 

so A solution of chloromethyt pivalate [760 mg (5.00 mmol.)] in chloroform (5 mQ was added to a solution of 
the free base of the compound (26) synthesized in Production Example 1 0-2) [1 .73 g (5.00 mmol.)] In chloroform 
(5 mQ, and the mbcture was stiired for 4 hours at room temperature. The reaction mbcture was poured into a 
saturated aqueous solution of sodium hydrogencarbonate, and then the chlorofonm layer was separated and 
dried. The solvent was distilled off, and the residue was subjected to column chromotography using silica gel, 

65 and eluted with methanol-concammonia water (80 : 1) to obtain the free amine compound [896 mg (41.7%)] 
as a yellow oQy substance. 

IR (Neat) cnr< : 3300(br), 1700(br). 1640 
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NMR (90MHz. CDCfa) S : 0.70 to 1.17{6H, m). 1.17(9H, s), 1.17 to 1.68(8H, m), 2.52 to 2.96(2H, m), 2.77(4H. 
t J = 6Hz). 3.14(4H, q, J = 6Hz), 3.39{2H, q, J = 6Hz). 4.10(4H. t, J 6Hz). 5,18(2H, m), 6.39(1H. m) 

The above free amine [450 mg (1 .04 mmol.)] was dissolved In a 3.5M hydrogen chloride/methanol solution. 
5 The solvent was then dlstOled off to obtain the above-titled compound (125) [449 mg (38.4% based on 26)1 as 
a yellow oily substance. 

Production Example 52 

10 N,N-Bls(n-butylcarbamoyloxyethyl)-N'-acetyiethylenedlamlne monohydrochlorlde (126) 

Acetic anhydride [0.30 mf (3.1 8 mmol.)] was added at 0°C to a solution of the free base of the compound 
(26) synthesized in Production Example 1 0-2) [1 .00 g (Z89 mmol.)], and the mixture was stinred for 30 minutes. 
The mfacture was further stirred at room temperature for one hour, and then poured into a saturated aqueous 
1$ solution of sodium hydrogen carbonate. The dichloromethane layer was separated and dried. The solvent was 
then distilled off, and the residue was subjected to column chromatography using silica gel, and eluted with 
methand-ethyl acetate (1:10) to obtain the free amine [1.04 g (89.1%)] as a yellow oily substance. 

IR (Neat) cmri : 3300(br), 1700(br), 1 650 
20 NMR (90MHz, CDCQ 8 : 0.70 to 1.08(6H, m), 1.08 to 1.72(8H, m), 1.98(3H, s), 2.27 to 2.90(2H, m), 2.72(4H, 
t, J = 6Hz), 3.13(4H, q, J = 6Hz), 3.24(2H, q, J = 6Hz). 4.08(4H, t, J = 6Hz), 5.20(2H, m), 8.80(1H, m) 

The above free amine [1.04 g (2.57 mmol.)] was dissolved In a 3.5M hydrogen chloride/nrwthanol solution, 
and then the solvent was distnied off to obtain the desired product (126) [1.14 g (89.6% on the basis of 26)] as 
25 a yellow oily substance. 

Production Example 53 

N,N-Bls(n-butyIcarbamoyloxyethyl)-N'-benzoylettiylenediamine nrronohydrochloride (127) 

30 

Benzoyl chloride [0.24 mf (2.09 mmol.)] was added, at 0**C, to a sdutlon of the free base of the compound 
(26) synthesized In Production Example 10-2) [690 mg (1.99 mmol.)] in dlchloromettiane (10 mQ, and the mixt- 
ure was stinred for 1 5 minutes. The mbcture was further stirred at room temperature for one hour. The reaction 
mbcture was poured Into a saturated aqueous solution of sodium hydrogencarbonate, and tiie dichloromethane 
35 layer was separated and dried. The soh^ent was distilled off, and the residue was subjected to column 
chromatography using silica gel, and eluted with etiiyl acetate to obtain the free amine [842 mg (93.8%)] as a 
pale yellow oily substance. 

IR (Neat) cnr^ : 3300(br), 1700(br), 1640. 1600 
40 NMR (90MHz, CDCij) 5 : 0.66 to 1.02(6H, m), 1.02 to 1.72(8H, m), 2.78(6H. t, J = 6Hz), 3,02(4H. q, J = 6Hz), 
3.50(2H, q, J = 6Hz), 4.13(4H. t, J = 6Hz). 4.88(2H, m). 7.02 to 7.65(4H, m), 7.65 to 8.02(2H, m) 

The above free amine [842 mg (1 .87 mmol,)] was dissolved in a 3.6M hydrogen chloride/metiianol solution. 
The solvent was then distilled off to obtain tiie desired product (127) [806 mg (83.1% on tiie basts of 26)] as a 
45 yellow oily substance. 

Production Example 54 

N,N-Bis(n-bulylcarbamoyloxyethyi)-N'-(metiiylcarbamoyl) ethylenediamine dihydrochloride (128) 

50 

Methyl Isocyanate [0.12 mf (1.99 mmol.) was added to a solution of tiie free base of tiie compound (26) 
syntiieslzed in Production Example 10-2) [692 mg (1.99 mmol.)] in dlchlorometiiane (8 mf), and the mixture 
was stirred for 2 hours at room temperature. The solvent was distilled off, and the residue was subjected to 
column chromatography using silica gel, and eluted with mettianol-etiiyl acetate (1 : 20) to obtain the free amine 
55 [460 mg (57.3%)] as a colorless oily substance. 

IR (Neat) cm-1 : 3300(br), 1700(br), 1680(br) 

NMR (90MHz, CDCf^) S : 0.73 to 1.10(6H, m), 1.10 to 1.77(8H, m), 2.52 to 2.95(9H, m), 2.95 to 3.50(6H, m). 
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4.06(4H, t. J = 6Hz), 6.08(1 H, brq, J = SHz), 5.32(2H, m), 5.67(1 H, brt, J = 5Hz) 

The above free amine [380 mg (0.94 mmol.}] was dissolved In a 3.5M hydrogen chloride/methanol solution. 
The solvent was distilled off to obtain the desired product (128) [460 mg (57.3% on the basis of 26)] as a yellow 
5 oily substance. 

Production Example 55 

N,N-Bls(n-butylcarbamoyloxyethyl)-N'-(phenylcarbamoyl) ethylenedlamine dihydrochloride (129) 

10 

Phenyl isocyanate [0.25 mf (2.27 mmol.)] was added to a solution of the free base of the compound (26) 
synthesized in Production Example 10*2) [786 mg (2.27 mmol.)] in dichloromethane (10 mQ, and the mixture 
was stirred for 2 hours at room temperature. The solvent was distilled off, and the residue was subjected to 
column chromatography using sOica gel, and eluted with methanol-ethyl acetate (1 : 30) to obtain the free amine 
IS [733 mg (69.4%)] as a pale yellow oily substance. 

IR (Neat) cnr^ : 3300(br), 1690(br), 1590 

NMR (90MHz, CDCt^) 8 : 0.70 to 1.13(6H, m), 1.13 to 1.70(8H. m), 2.64(2H, t, J = 6Hz). 2.70(4H, t. J = 6Hz). 
3.10{4H, q, J = 6Hz), 3.23(2H, q, J = 6Hz), 4.07(4H, t, J = 6Hz), 5.22(2H, brt, J = 6Hz). 6.17(1 H, brt, J 
20 = 6Hz), 6.92(1H. t, J = 8Hz), 7.18(1H, d, J = 8Hz), 7.37(2H. t, J = 8Hz), 7.40{1H, d, J = SHz), 7.77(1H, 

brs) 

The above free amine [653 mg (1 .40 mmol,)] was dissolved in a 3.5 M hydrogen chloride/methanol solutbn, 
and the sclent was distilled off to obtain the desired prodcut (129) [695 mg (63.8% on the basis of 26)] as an 
25 orange oily substance. 

Production Example 56 

N,N-Bis(n-butylcarbamoyloxyethyl)-N'Hfnethoxycarbonyiethyienediamine monohydrochloride (130) 

30 

Methyl chioroformate [0.17 rxYf (2.20 mmol.)] was added to a solution of the free base of the compound (26) 
synthesized in production Example 10-2) [693 mg (2.00 mmol.)] and triethylamine [0.56 m£ (4.00 mmol.)] in 
dichloromethane (10 mQ, and the mbcture was stinred for 2.5 hours at room temperature. Methyl chioroformate 
[0.1 5 mf (2.00 mmd .) was supplemented, and the mixture was stirred for 2 hours, and then the reaction mixture 
35 was poured into water, which was subjected to extraction with chlorolbnm. The extract was dried, and the solvent 
was distilled off. The residue was subjected to column chromatography using silica gel, and eluted with me- 
thanol-ethyl acetate (2 : 5) to obtain the free amine [790 mg (97.6%)] as a colorless oily substance. 

IR (Neat) cnr^ : 3300(br), 1700(br) 
40 NMR (90MHz, CDCfa) 6 : 0.71 to 1.09(6H, m), 1.09 to 1.76(8H, m), 2.69(2H, t, J = 6Hz), 2.79(4H, t, J = 6Hz), 
3.14(4H. q, J = 6Hz), 3.27(2H. q, J = 6Hz), 3.72(3H, s), 4.09(4H, t, J = 6Hz), 5.14(2H, m), 5.68(1 H, m) 



The above free amine [790 mg (1 .95 mmol.)] was dissolved In a 3.5M hydrogen chloride/methanol solution. 
45 The soh^ent was distilled off to obtain the desired product (130) [752 mg (85.2% on the basis of 26)] as a pale 
yellow oily substance. 

Production Example 57 

60 N,N-Bis(n-butylcarbamoytoxyethyl)-N'-(N'',N''-diethylaminoethyloxycarbonyl) ethylenedlamine d 
ihydrochloride (131) 

Phenyl chioroformate [0.37 m?(2.99 mmol.)] was added to a solution of N.N-dlethylethanolamlne [0.40 m{ 
(2.99 mmol.)] and triethylamine [0.42 mf (2.99 mmol.)] in dichloromethane (10 mQ, and the mbcture was stin^d 
55 for one hour at room temperature. The reaction mbcture was poured into a 1 % aqueous solution of potassium 
carbonate, and then extracted with chloroform. After drying, the soWent was distilled off. The residue thus 
obtained and the free base of the compound (26) synthesized in Production Example 10-2) [689 mg (1.99 
mmol.)] were stirred for 1.5 hours at 90**C. The mbcture was dissolved in chloroform and washed with an fce- 
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cooled IN aqueous solution of sodium hydroxide. After drying, the solvent was distilled off, and the residue 
was subjected to column chromatography using, silica gel, and eluted with methanol-concammonla water (1 : 
100) to obtain the free amine [365 mg (37.5%)] as a yellow oily substance. 

5 IR (Neat) cm-^ : 3300(br), 1700(br) 

NMR (90MHz. CDCfa) 6 : 0.55 to 1.13(6H, m), 1.06(6H, t. J = 7Hz), 1.13 to 1.70(8H, m). 2.30 to 2.90(12H. 
m), 3.15(4H. q. J = 6Hz), 3.18(2H, q, J = 6Hz), 4.10(4H, t, J = 8Hz), 4.16(2H, t, J = 6Hz), 5.14(2H, m), 
5.60(1 H.m) 

10 The above free amine 1365 mg (0.75 mmol.)] was dissolved in a 3.5M hydrogen chloride methanol solution, 
and the solvent was distilled off to obtain the desired product (131) [411 mg (36.8% on the basis of 26)]. 

Effects of the Invention 

IS The following experimental examples will explain the effects of the present invention. 
Experiment 1 

Experiment by Intravenous Administration 

20 

[Test Method] 

Using male ginea pigs weighing 300 to 400 g, activity of inhibiting arrhythmia (anti-arrhythmia) provolced 
by aconitlne was examined. The test animals were anesthetized with urethane (1 g/kg Lp.), and a 2-lead eleo- 

25 trocardiogram was obtained through catwhlsker embedded in limbs. Into the juglar vein of each animal, a 
polyethylene catether was previously inserted for administration of test drugs. Arrhythmia was provoked by 
Intravenous administration of aconitlne (30 ^g/kg) dissolved in physiological saline solution. Test drugs were 
intravenously administered 5 minutes before the administraiton of aconitine. Evaluation of the anti-arrhythmic 
activity was conducted by measuring the time covering firom the aconitlne administration to the occunrence of 

30 extrasystole (ES) and the tinr^ covering from the aconitlne administration to the occunrence of ventricular 
tachycardia (VT). The test drugs were dissolved In a physiological saline solution, and intrevenously adminis- 
tered at a dosage of 1 mg/kg. The control group was intravenously administered with the same volume of 
physk)logicaI saline solution. 

35 [Results] 

The results are shown in Table 1 . 

Tones taken until the occurrence of ES and VT are shown by assuming those In the control group as 100% 
(calculated on solely individual animals having anrhythmia observed). Incidentally, the numeral values with 
40 parenthesis are those derived by (number of test animals having arrhythmia observed/number of test animals). 
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Table 1 



Test Compounds 

^ ^ ^1 Ventricular 
(Compound No.) Extrasystol (ES) Tachycardia (VT) 



3 172.7% 178.6% . 

26 228.9% 218.6% 

(33/40) 

24 188.4% 161.4% 

IS (7/9) 

41 215.2% 317.6% 

87 171.2% 166.7% 

108 248.9% 263.9% 

20 (30/33) 

107 142.2% 189.2% 

46 384.0% 248.3% 

49 1096.0% (0/3) 

(2/3) 

55 396.9% 285.5% 

61 232.6% 249.2% 

64 263.0% 352.5% 

72 872.5% 792.0% 

(1/3) (1/3) 

74 235.2% 248.3% 

35 83 211.8% 247.0% 

Disopyramide 104.3% 134.5% 

(Control) 



25 



30 



40 

Experiment 2 



Experiment by Oral Administration 



45 [Test Method] 



Using guinea pigs fasted for 24 hours, the test was conducted with the same arrhythmia model as in the 
case of the Intravenous administration. The test compound was orally administered one hour before the admini- 
stration of aoonitine through a polyethylene sonde under non-anesthesia. In 30 minutes after the oral admini- 
60 stration of the test drug, the test animals were treated under urethane anesthesia in the same manner as in 
the experiments for intravenous administration. The test drug was dissolved in pure water. Pure water was 
administered to the animals in the control group through a sonde in the same volume of the test drug. 



[Results] 

55 

The results are shown in Table 2. Times taken until the occurrence of ES and VT are shown by assuming 
those in the control group as 100%. 
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Table 2 



5 


Test Compound 
(Compound No.) 


Amount: 


ES 


VT 




26 


^30mg/kg 
5Cng/kg 


114.5% 


173.0% 






203.4% 


176.5% 


10 


Disopyramide 
(Control) 


j30mg/kg 
50mg/kg 


96.8% 
125.9% 


95.9% 
142.6% 



Experiment 3 

IB 

Accute Toxicity 

[Test Method and Results] 

20 Male Jd-ICR mice (6 heads) and male Wistar rats (6 heads) [each aged of 5 weeks] were used. The com- 
pound (26) obtained in Production Example 1 0 was administered orally to each anintal in a dose of 1 000 mgykg, 
but no animals had died even 24 hours later. 



25 Claims 



Claims for the Contracting States : AT, BE, CH, DE, FR, GB. IT, LI, LU, NL, SE 



1 . A compound of the formula : 

30 

1 " ' 

' R-^-NHCOCHCHjv^ 
35 N-A-y 

R^-NHCOCHCH,'^ 



40 wherein R^ and R2 each stand for an acydic hydrocarbon residue or an alicydic hydrocarbon residue ; R* and 
Rf each stand for hydrogen or a hydrocarbon residue which may contain hetero-atom(s) ; A stands for a carbon 
chain having two or more carbon atoms which may contain ether linkage or sulfide linkage which may be sub- 
stituted and which may per se fbnm a ring ; and )^ each stand for oxygen atom or sulfur atom ; and Y stands 
for amino group or an organic residue bonded through nitrogen atom, which may form a ring by combining with 

45 a carbon atom constituting A ; or a salt thereof. 

2. A compound according to claim 1 , wherein Ri and R2 each stand for an alkyl group having 1 to 1 8 carbon 
atoms, an alkenyl group having 2 to 1 8 carbon atoms, an alkynyl group having 2 to 1 8 carbon atoms, a cydoalkyt 
group having 3 to 8 carbon atoms, a cydoalkenyl group having 5 to 8 carbon atoms or a fused alicydic hyd- 
rocarbon residue having 9 to 1 1 cart)on atoms, 

50 said fused alicydic hydrocarbon residue being unsubstituted or substituted by an alkyl group having 1 to 
5 carbon atoms, a halogeno group, a halogeno-aikyt group having 1 to 5 carbon atoms, amino group, an N^l- 
Icylamlno group having 1 to 5 carbon atoms, an N,N-diallcylamino group in which each of the alkyl nK>ieties has 

1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyi group having 1 to 5 carbon atoms, or an alkoxy 
group having 1 to 5 carbon atoms ; 

55 R3 and R^ each stand for hydrogen, an alkyl group having 1 to 1 8 carbon atoms, an alkenyl group having 

2 to 18 carbon atoms, an alkynyl group having 2 to 18 carbon atoms, a cycloalkyi group having 3 to 8 carbon 
atoms, a cydoalkenyl group having 5 to 8 carbon atoms, an aromatic nK>nocydic hydrocart>on residue, a bicyo- 
lic aromatic hydrocarbon resklue, a tricydic aromatic hydrocarbon residue, a partially or completely hydroge- 
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nated bicydic aromatic hydrocarbon residue, a partially or completely hydrogenated tricyclic aromatic hydrocar- 
bon residue, a group constituted by condensation of a monocyclic or bicydic aromatic hydrocarbon residue 
with a saturated or unsaturated monocyclic hydrocarbon residue, a bridged hydrocarbon residue, or a mono- 
cydlc or bicydic heterocydic group containing one or two hetero-atonrra selected from the atoms consisting of 

5 nitrogen, oxygen and sulfur, 

said all^ group, aikenyl group and alkynyt group being unsubtituted or substituted by a cydoalkyl group 
having 3 to 8 carbon atoms, a cydoalkenyl group having 5 to 8 carbon atoms, an aromatic monocyclic hyd- 
rocarbon residue, a bicydic aromatic hydrocarbon residue, a b*Icydtc aromatic hydrocarbon residue, a partially 
or completely hydrogenated bicydic aromatic hydrocarbon residue, a partially or completely hydrogenated 

10 tricyclic aromatic hydrocarbon residue, a group constituted by condensation of a monocyclic or bicyd ic aromatic 
hydrocarbon residue with a saturated or unsaturated monocydic hydrocarbon residue, a bridged hydrocarbon 
residue, or a monocydic or bicydic heterocydic group containing one or two hetero-atoms selected from the 
atoms consisting of nitrogen, oxygen and sulfur, 

said cydoall^ group, cydoalkenyl group, aromatic monocydic hydrocarbon residue, bicydic aromatic hyd- 

15 rocarbon residue, tricydic aromatic hydrocarbon residue, partially orcompletety hydrogenated bteydic aromatic 
hydrocarbon residue, partially or completely hydrogenated tricydic aromatic hydrocarbon residue, group con- 
stituted by condensation, bridged hydrocarbon reskiue, and monocyclic or btoydic heterocydic group being 
unsubstituted or substituted by an alkyi group having 1 to 5 carbon atoms, a haiogeno group, a halogenoalkyi 
group having 1 to 5 carbon atoms, amino group, an N-alkylamIno group having 1 to 5 carbon atoms, an N,N- 

20 dialkylamino group in which each of the alkyt moieties has 1 to 5 carbon atoms, nttro group, hydroxy group, an 
aikanoyl group having 1 to 5 carbon atonr^ or an alkoxy group having 1 to 5 carbon atoms ; 

A stands for an alkylene group having 2 to 12 carbon atoms, an alkenylene group fiaving 2 to 12 carbon 
atoms, an alkynylene group having 2 to 12 carbon atoms, a cycloalkylene group having 3 to 8 cart)on atoms, 
a cydoalkenylene group having 4 to 8 carbon atoms, an arylene group, or a group represented by the formula: 

25 

-Ai-X^A2-, 

-A^-X^/V^X^Aa-, or 

30 _Ai.X3-A3^X*-A^X5-A4- 

wherein X* and X« each stand for-O- or-S(0)n- in which n denotes 0, 1 or 2 ; and A\ A^, A^ and A* each 
stand for an alkylene group having 2 to 12 carbon atoms, an alkenylene group ha\nng 2 to 12 carbon atoms, 
an alkynylene group having 2 to 12 carbon atonts, a cydoalkylene group having 3 to 8 carbon atoms, a cyc- 

35 loalkenylene group having 4 to 8 carbon atoms, or an arylene group, 

said alkylene group, alkenylene group and alkynylene group being unsubstituted or substituted by an alky! 
group having 1 to 5 carbon atoms, an aikenyl group having 2 to 5 carbon atoms, an alkynyl group having 2 to 
5 carbon atoms, a dh^alent group derived from an alkane having 1 to 5 carbon atoms, oxo group, nitro group, 
hydroxy group, an alkoxycarbonyl group having 1 to 5 cart)on atoms, amino group, an N-alkylcart>amoyloxy 

40 group In which the alkyI moiety has 1 to 5 carbon atoms, an N,N-dialkylcarbamoyiQxy group in which each of 
the alkyI moieties has 1 to 5 carbon atoms, a haiogeno group, an alkoxy group, a cydoalkyl group having 3 to 
8 cart>on atoms, an aromatic mono-, bi- or tricydic hydrocarbon residue, an alky! group having 1 to 5 carbon 
atoms which is substituted by an aromatic mono-, bi-or tricydic hydrocarbon residue, or a monocydic or bicyd k: 
heterocydic group containing one or two hetero-atoms selected from the atoms consisting of nitrogen, oxygen 

45 and sulfur, 

said cydoalkylene group, cydoalkenylene group and arylene group being unsubstituted or substituted by 
an all^ group having 1 to 5 carbon atoms, a haiogeno group, a halogeno-aikyl group having 1 to 5 carbon 
atoms, amino group, an N-alkylamino group having 1 to 5 carbon atoms, an N,N-dialkylamino group in which 
each of the alkyI moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an aikanoyl group having 1 to 
60 5 carbon atoms or an alkoxy group having 1 to 5 carbon atoms, 

said aromatic mono-, bK or tricydic hydrocart)on residue, alkyt group having 1 to 5 carbon atoms which is 
substituted by an aromatic mono-, bi- or tricydic hydrocarbon residue and monocydic or bicydic heterocydic 
group being unsubstituted or substituted by an alkyl group having 1 to 5 cartx>n atoms, a haiogeno group, a 
halogeno-all^ group having 1 to 5 carbon atoms, amino group, an N-alkylamino group having 1 to 5 carbon 
55 atoms, an N,N-dlalkylamino group In which each of the alkyl moieties has 1 to 5 carbon atoms, nitro group, 
hydroxy group, an aikanoyl group having 1 to 5 carbon atoms or an alkoxy group having 1 to 5 carbon atoms, 

X^ and )^ each stend for oxygen atom or sulfur atom ; and 

Y stends for amino group, an alkylamiho group having 1 to 5 carbon atoms, a dialkylamino group in which 



54 



EP 0 278 621 B1 

each of the alkyl moieties has 1 to 5 carbon atoms, a cycloalkylamino group having 3 to 8 cartwn atoms, an 
arylamino group, an aryl-alkylamino group in which the alkyl moiety has 1 to 5 carbon atoms, an alkoxycar- 
bonylamino group having 1 to 5 carbon atoms, an alkylcarbonyiamlno group having 1 to 5 carbon atoms, ben- 
zamldo group, an N'-alkylureido group In which the alkyl moiety has 1 to 5 carbon atoms, an N'-phenylureido 

5 group, an N'-phenyla!kylureido group In which the alkyl moiety has 1 to 5 carbon atonrffi, a dialkyiam^ 
noethyioxycarbonylamino group In which the alkyl moiety has 1 to 5 carbon atoms, an a-aminoalkanoylamino 
group in which the alkanoyi moiety has 1 to 5 carbon atoms, an a-amino-phenylalkanoylamlno group in which 
the alkanoyi moiety has 1 to 5 carbon atoms, a j^aminoalkanoylamfno group In whteh the alkanoyi moiety has 
2 to 5 cart)on atorris, a Y^amino-alkanoylamino group In which the alkanoyi moiety has 3 to 5 carbon atoms, 

10 succinbnido, phthalimido or a monocyclic or condensed bicydic heterocydk; ring, 

said monocydic or condensed bicyclic heterocydic ring being unsubstituted or substituted by an alkyl group 
having 1 to 5 carbon atoms, a halogeno group, a halogenoalkyi group having 1 to 5 carbon atoms, amino group, 
an N-alkylamIno group having 1 to 5 carbon atoms, an N.N-dialkylamino group in which each of the aikyi 
moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyi group having 1 to 5 carbon atoms 

15 or an alkoxy group having 1 to 5 carbon atones, 

Y may fbnm, in combination with a carbon atom constituting A, a monocydic or condensed bicydic 
heterocydic ring, 

said monocydic or condensed bicydic heterocydic ring being unsubstituted or substituted by an alkyl group 
having 1 to 5 carbon atoPDS, a halogeno group, a halogeno-^kyl group having 1 to 5 carbon atoms, amino group, 
20 an N-alkylamIno group having 1 to 5 carbon atoms, an N.ISI-dialkylamIno group In which each of the alkyl 
moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyi group having 1 to 5 carbon atonris 
or an alkoxy group having 1 to 5 carbon atoms, a: 

or a pharmaceutlcally acceptable salt thereof. 

3. A compound according to daim 1, wherein Ri and R^each stand for an alkyl group having 1 to 18 carbpn 
25 atoms or a cydoalkyi group having 3 to 8 carbon atoms. 

4. A compound according to claim 1 , wherein and R^ each stand for an alkyl group having 1 to 5 carbon 
atonrts. 

5. A compound according to daim 1, wherein R^ and R* each stand for hydrogen or an alkyl group having 
1 to 5 carbon atonns. 

30 6. A compound according to daim 1 , wherein R^ and R'* stand for hydrogen. 

7. A compound according to daim 1 , wherein A stands for (1 ) an alMene group having 2 to 6 carbon atoms 
which may be substituted by (i) phenyl group being unsubstituted or substituted by a halogeno group or an alkyl 
group having 1 to 5 carbon atoms, (ii) pyridyl group, (ill) a phenyl-alkyi group in which the alkyl moiety has 1 
to 5 carbon atoms, (Iv) a cydoalkyi group having 3 to 8 carbon atoms, (v) hydroxy group, (vi) an alkoxycarbonyl 

35 group having 1 to 5 carbon atoms or (vlQ an N,N-dialkylcarbamoylQxy group In which each of the alkyl moieties 
has 1 to 5 carbon atoms, (2) -(CH2)2-0-(CH2)r- or {3) phenylene group. 

8. A compound according to daim 1, wherein A stands for etiiyiene group. 

9. A compound according to daim 1 , wherein and stand for oxygen atom. 

10. A compound according to daim 1, wherein Y stonds for amino group, a dialkylamino group in which 
40 each of the alkyl moieties has 1 to 5 carbon atoms, phenylamino group, a phenyl-all^amlno group In which 

the alkyl moiety has 1 to 5 carbon atoms, an alkoxycarbonyiamlno group having 1 to 5 carbon atoms, an alkyl- 
carbonyiamlno group having 1 to 5 carbon atoms, benzamido group, an N'-alkylureido group in which the alkyl 
moiety has 1 to 5 carbon atoms, N'-phenylureido group, a dlalkylaminoethytoxycarbonylamlno group In which 
each of the alkyl moieties has 1 to 5 carbon atoms, giycinamido group, phthalimido group or nnorpholino group. 
45 11. A compound according to daim 1, wherein A-Y stands for an a>-pyridylaikyl group In which the alkyl 
moiety has 1 to 6 carbon atoms, an co-plperldylalkyi group in which the alkyl moiety has 1 to 6 carbon atoms 
or4-plperidyl group. 

12. A compound according to daim 1, wherein Y stands for amino group. 

13. A compound according to claim 1, wherein the salt is a phanfnaceutically acceptable add additton salt 
50 14. A compound according to daim 1, which is 1-amino-2-bis(n-butylcarbamoyloxyethyl}amino6thane or 

a pharmaceutically acceptable add addition salt thereof. 

15. A compound according to daim 1, which Is 1^mino-2-bis(n-butylcarbamoyloxyethyl}amlnoethane 
dihydrochlorkle. 

16. A compound according to daim 1, which is 1-amino-3-bis(n-butylcarbamoyloxyethyl)amlnopropane or 
55 a pharmaceutically acceptable add addition salt thereof. 

1 7. A compound according to daim 1 , which is N,N-bls(n-butyIcarbamoyloxyethyl)-2-(4-chlorophenyl)ethy- 
lenediamine or a pharmaceutically acceptable acid addition salt tiiereof. 

18. A compound according to daim 1, which is N.N-bis{n-butylcarbamoyloxyethyl)-2-<4-fluorophenyl)ethy- 
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lenediamine or a phanmaceutically acceptable ac]d addition salt thereof. 

19. A compound according to daim 1, which is 1-anriino.2-*is{n-butyIcarbanrK)yfaxyethyf)amiho-1-pheny- 
lethane or a phanmaceutically acceptable acid addition salt Uiereof. 

20. A phannaceutical composition which comprises a compound as claimed In any one of claims 1 to 19 
6 or a salt thereof and a phanmaceutically acceptable carrier, excipient or diluent therefor. 

21 . A compound as claimed In any one of claims 1 to 1 9 or a sal t thereof, or a pharmaceutical composition . 
as claimed In claim 20 for use In prophylaxis or treatment of anrhythmia. 

22. A process for producing a compound of the fonnula : 



10 



R^-NHCCCHCH,'^ 
"2U 



1 " • 
R-^-NHCOCHCE^ 

"^N-A-Y (I) 



wherein and each stand for an acyclic hydrocarbon residue or an aiicycllc hydrocarbon residue ; R^ and 
20 R^ each stand for hydrogen or a hydrocarbon residue which may contain hetero-atom(s) ; A stands for a carbon 
chain having two or more cart)on atoms which may contain ether linkage or sulfide linkage which may be sub- 
stituted and which may per se fomi a ring ; and )G each stand for oxygen atom or sulfur atom ; and Y stands 
for amino group or an organic residue bonded through nitrogen atom, which may form a ring by combining with 
a carbon atom constituting A ; or a salt thereof, which comprises 
25 a) reacting an isocyanate derivative or an isothiocyanate derivative with a compound of the formula : 



HOCHCHj 

30 ^ N-A-y 

hochch/ 



35 wherein each symbol has the same meaning as defined above, or 
b) reacting a compound of the fonnula : 



HiN-A-Y 

40 wherein each symbol has the same meaning as defined above, with a compound of the formula : 

X^r3 

r^-nhco(!:hch-,-w^ 

45 , n 2 

wherein R\ and have the same meanings as defined above and stands for halogen or R5-S02-O- 
In which RS stands for a lower alkyi group or phenyl group which may be substituted by lower alkyt. and a 
compound of the formula : 

so 

R^-NHCOCHCE.-W^ 
"2'4 ^ 



55 wherein R^ R5 and )^ have the same meanings as defined above and stands for halogen or R^Oj-O- 
In which R? stands for a lower alkyI group or phenyl group which may be substituted by lower alkyl, or 
c) reacting a compound of the fomiula : 
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R^-NHCOCHCH^ 

R^-NHCOCHCH,"' 
112 14 ^ 



NH 



wherein each symbol has the same meaning as defined above, with a compound of the fomiula : 

W^-A-Y 

wherein A and Y have the same meanings as defined above and W* stands for halogen or R^-SQrO- in 
which BJ stands for a lower aikyi group or phenyl group which may be substituted by lower alkyi, or 
d) reacting a compound of the formula : 



R^-NHCOCHCHp 

^ N-A-W^ 

R^-NHCOCHCH.^ ; 
rijld * 
X'^R^ 

wherein R^ R2, R3, X\ and A have the same meanings as defined above and stands for halogen 
or R«SOrO- In which R^ stands for a lower alkyI group or phenyl group which may be substituted by lower 
alkyI, with a compound of the formula : 



H-Y 



wherein Y has the same meaning as defined above, or 

e) subjecting a compound of the formula (I) wherein Y is amino group to an acylation reaction, to provide 
a compound of the fomrtula (I) wherein Y is an acylated amino group, or 

f) reading an aziridine which may be substituted by a lower alkyI group, a cydoalkyl group, an aryt group 
or an aryl-lower alkyI group, with a compound of the fonmula : 



X^r3 

R"*'-NHCOCHCH. 

^\ 

R^-NHCOCHCH^'^ 



NH 



wherein each symbol has the same meaning as defined above, to provide a compound of the fonmula (I) 
wherein A stands for ethylene group and Y stands for amino group, a lower alkylamino group, a cydoal- 
kylamino group, an arylamlno group or an aryl-lower aIl(ylamino group, or 
g) reacting a compound of the fbmiuia : 



R'^'-NHCOCHCH^ 

N-A-OH 

r^-nhcochch/^ 

. X^R^ 
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wherein each symbol has the same meaning as defined above, with phthalimide, to provide a compound 
of the fomnula (I) wherein Y is phlhalimido group, or 
h) reacting a compound of the formula : 



NH 



1 " * 
R^-NHCOCHCH^^ 

wherein each symbol has the same meaning as defined above, with a compound of the fomiula : 



CH.-Y 
J 

0 

wherein Y has the same meaning as defined above, to provide a compound of the formula (I) wherein A 
stands for 



25 -CH2-CE-CH2- or -CH-CH2-CH2- 

(!)H OH 



or 

30 Q reacting a compound of the fbmiula : 



X^r3 

1 «l ' 
R-^-NHCOCHCH 



2\ 



NH 



R^-NHCOCHCH, 
X^R^ 

40 wherein each symbol has the sanrre meaning as defined above, with a compound of the formula : 

^ 111 

45 

wherein Y has the same meaning as defined above and R^^ stands for a lower alkoxycart>onyt group, to 
piDvide a compound of the fomnula (I) wherein A stands for 

-CH^-CH- 

wherein R^^ has the same meaning as defined above, or 

j) reacting a compound of the fomnula (I) wherein Y stands for amino group, with fomnaldehyde in the pr&- 
55 sence of formic acid, to provide a compound of the formula (f) wherein Y stands for dimethylamino group, 
and if desired, subjecting a compound of the fomnula (I) wherein R\ R^ R^, R\ A or Y has a protected 
amino group or a protected hydroxy group to a deprotection reaction, to provide a compound of the formula 
(I) wherein Ri, R^, R^, R^, A and Y has amino group or hydroxy group, and if desired, converting the thus 
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Obtained compound of the formula (1) into a salt thereof. 

23. A process according to claim 22, wherein the product Is a compound of the formula (I) wherein and 
R2 each stand for an-allcyl group having 1 to 18 carbon atoms, an alkenyl group having 2 to 18 carbon atoms, 
an alkynyl group having 2 to 18 carbon atoms, a cycloalkyi group having 3 to 8 carbon atoms, a cycloalkenyl 
5 group having 5 to 8 carbon atoms or a fused alicydic hydrocarbon residue having 9 to 11 carbon atoms, 

said fused alicyciic hydrocarbon residue being unsubstituted or substituted by an alkyi group having 1 to 
5 carbon atoms, a haiogeno group, a halogeno-alkyi group having 1 to 5 carbon atoms, amino group, an N-al- 
kyiamino group having 1 to 5 carbon atoms, an N.N-dialkylamino group in which each of the alkyI moieties has 

1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyi group having 1 to 5 carbon atoms, or an alkoxy 
10 group having 1 to 5 cart>on atoms ; 

and R* each stand for hydrogen, an aikyi group having 1 to 18 carbon atoms, an alkenyl group having 

2 to 18 carbon atoms, an alkynyl group having 2 to 1 8 carbon atoms, a cycloalkyi group having 3 to 8 carbon 
atoms, a cycloalkenyl group having 5 to 8 carbon atoms, an aromatic monocyclic hydrocarbon reskluo, a bicyo- 
iic aromatic hydrocarbon residue, a tricyclic aromatic hydrocarbon residue, a partially or completely hydroge- 

15 nated bicyclic aromatic hydrocarbon residue, a partially or completely hydrogenated tricyclic aromatic 
hydrocarbon residue, a group constituted by condensation of a monocyclic or bicyclic aromatic hydrocarbon 
residue with a saturated or unsaturated monocyclic hydrocarbon residue, a bridged hydrocarbon residue, or a 
mono<yclic or bicyclic heterocyclic group containing one or two hetero-atoms selected from the atoms consist- 
ing of nitrogen, oxygen and sulfur, 

20 said aikyi group, alkenyl group and alkynyl group being unsubstituted or substituted by a cycloalkyi group 
having 3 to 8 carbon atoms, a cycloalkenyl group having 5 to 8 carbon atoms, an aromatic monocyclic hyd- 
rocarbon residue, a bicyclic aromatic hydrocarbon residue, a tricyclic aromatfc hydrocarbon residue, a partially 
or completely hydrogenated bicyclic aromatic hydrocarbon residue, a partially or completely hydrogenated 
tricyclic aromatic hydrocarbon residue, a group constituted by condensation of a nmnocyciic or bicyclic aromatic 

25 hydrocarbon residue with a saturated or unsaturated monocyclic hydrocarbon residue, a bridged hydrocarbon 
residue, or a monocyclic or bicyclic Heterocyclic group containing one or two hetero-atoms selected from the 
atoms consisting of nitrogen, oxygen and sulfur. 

said cydoaikyl group, cycloalkenyl group, aromatic mono<yclic hydrocarbon residue, bicyclic aromatic hyd- 
rocart3on residue, tricydic aromatic hydrocarbon resWue, partially or completely hydrogenated bicydic aromatic 

30 hydrocart>on residue, partially or completely hydrogenated tricydic aromatic hydrocarbon residue, group con- 
stituted by condensation, bridged hydrocari>on residue, and monocydic or bicydic heterocydic group being 
unsubstituted or substituted by an aikyi group having 1 to 5 carbon atoms, a haiogeno group, a halogeno-alkyi 
group having 1 to 5 carbon atoms, amino group, an N-aikylamino group having 1 to 5 carbon atoms, an N,N- 
dialkylamlno group in which each of ttie aikyi moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an 

35 alkanoyi group having 1 to 5 cartoon atoms or an alkoxy group having 1 to 5 carbon atoms ; 

A stands for an alkylene group having 2 to 12 carbon atoms, an alkenylene group having 2 to 12 carbon 
atoms, an alkynylene group having 2 to 12 carbon atoms, a cydoalkylene group having 3 to 8 carbon atoms, 
a cydoalkenylene group having 4 to 8 carbon atoms, an arylene group, or a group represented by the formula: 

40 -Ai-X^A^-, 

-Ai-Xa.A2-X*-A3-,or 

-A^-X3-A2-X4-A^XS-A^ 

45 

wherein X», X* and X^ each stand for -O- or -S(0)n- in which n denotes 0, 1 or 2 ; and A^ A^, A^ and A* each 
stend for an alkylene group having 2 to 12 carbon atoms, an alkenylene group having 2 to 12 carbon atoms or 
an alkynylene group having 2 to 12 carbon atoms, a cydoalkylene group having 3 to 8 carbon atorrts, a cyo- 
toalkenylene group having 4 to 8 carbon atoms, or an arylene group, 

so said alkylene group, alkenylene group and alkynylene group being unsubstituted or substituted by an atkyi 
group having 1 to 5 carbon atoms, an alkenyl group having 2 to 5 carbon atonrts, an alkynyl group having 2 to 
5 cari)on atoms, a divalent group derived from an alkane having 1 to 5 carbon atoms, oxo group, nitro group, 
hydroxy group, an alkoxycari5onyl group having 1 to 5 carbon atoms, amino group, an N-aikylcart)amoyloxy 
group in which the alkyI moiety has 1 to 5 carbon atoms, an N.N-diaikylcarbamoyloxy group in which each of 

55 the alkyI moieties has 1 to 5 carbon atoms, a haiogeno group, an alkoxy group, a cydoaikyl group having 3 to 
8 carbon atoms, an aromatic mono-, bl- or tricydic hydrocarbon residue, an aikyi group having 1 to 5 carbon 
atoms which Is substituted by an aromatic mono-, bi- or tricydic hydrocarbon residue, or a nwnocydic or bicydic 
heterocydic group containing one or two hetero-atoms selected from the atoms consisting of nitrogen, oxygen 



59 



EP 0 278 621 B1 

and sulfur, 

said cydoalkylene group, cydoalkenylene group and arylene group being unsubstltuted or substituted by 
an alky! group having 1 to 5 carbon atoms, a halogeno group, a halogeno-alkyi group having 1 to 5 carbon 
atonis, amino group, an N-alkylamIno group having 1 to 5 carbon atoms, an N.N-dialkylamIno group in which 

5 each of the alkyi moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyl group having 1 to 
5 carbon atoms or an alkoxy group having 1 to 5 carbon atoms, 

said aromatic mono-, bi- or tricyclic hydrocarbon residue, alky! group having 1 to 5 carbon atoms which Is 
substituted by an aromatic mono-, b^ or tricyclic hydrocarbon residue and monocyclic or blcydic heterocydic 
group being unsubstltuted or substituted by an alkyt group having 1 to 5 carbon atoms, a halogeno group, a 

10 halogeno-alkyi group having 1 to 5 carbon atoms, amino group, an N-alkylamino group having 1 to 5 carbon 
atoms, an N,N-dlalkylamlno group In which each of the alkyI moieties has 1 to 5 carbon atoms, nitro group, 
hydroxy group, an alkanoyl group having 1 to 5 carbon atoms or an alkoxy group having 1 to 5 carbon atoms, 
and each stand for oxygen atom or sulfur atom ; and 
Y stands for amino group, an alkylamino group having 1 to 5 carbon atoms, a dialkylamino group in which 

IS each of the alkyl moieties has 1 to 5 carbon atoms, a cydoalkylamino group having 3 to 8 carbon atones, an 
arylamino group, an aryl-all^amino group in which the alkyl moiety has 1 to 5 carbon atoms, an alkoxycar- 
bonylamino group having 1 to 5 carbon atoms, an alkylcarbonylamino group having 1 to 5 carbon atoms, ben- 
zamldo group, an N'-alkylureldo group in which the alkyl moiety has 1 to 5 carbon atoms, N'-phenylurBldo group, 
an N'-phenylalkylureklo group In which the alkyl moiety has 1 to 5 carbon atoms, a dialkylamlnoethyloxycar- 

20 bonylamino group In which the alkyl moiety has 1 to 5 carbon atoms, an a-aminoalkanoylamino group in which 
the alkanoyl moiety has 1 to 5 carbon atoms, an a-amino-phenyla[kanoylan)Ino group in whteh the alkanoyl 
moiety has 1 to 5 carbon atoms, a p-aminoalkanoylamino group in which the alkanoyl moiety has 2 to 5 carbon 
atoms, a T^amlnoalkanoyiamino group in which the alkanoyl moiety has 3 to 5 carbon atoms, sucdnimido, 
phthalimido or a monocydic or condensed blcydic heterocydic ring, 

25 said PDonocydte or condensed blcydic heterocyclic ring being unsubstituted orsubstituted by an alkyl group 
having 1 to 5 carbon atonns, a halogeno group, a halogenoalkyi group having 1 to 5 carbon atoms, amino group, 
an N-aikylamino group having 1 to 5 caitoon atoms, an N,N-diaII^amlno group in which each of the alkyl 
moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyl group having 1 to 5 carbon atoms 
or an alkoxy group having 1 to 5 carbon atoms, 

30 Y may form, in combination with a carbon atom constituting A, a monocydic or condensed blcydic 
heterocydic ring, 

said monocydic or condensed blcydic heterocyclic ring being unsubstituted orsubstituted by an alkyl group 
having 1 to 5 carbon atoms, a halogeno group, a halogeno-alkyi group having 1 to 5 carbon atoms, amino group, 
an N-all^amino group having 1 to 5 carbon atoms, an N.N-dlalkylamino group in which each of the alkyl 
35 moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyl group having 1 to 5 carbon atoms 
or an alkoxy group having 1 to 5 cartoon atoms, or a pharmaceutically acceptable salt thereof. 

24. A process according to daim 22, wherein the product is a compound of the fonmula (I) wherein and 
each stand for an alkyi group having 1 to 1 8 cart>on atoms or a cydoalkyi group having 3 to 8 carbon atoms. 

25. A process according to daim 22, wherein the product is a compound of the formula (I) wherein W and 
40 R2 each stand for an alkyl group having 1 to 5 carbon atoms. 

26. A process according to daim 22, wherein the product Is a compound of the formula (1) wherein R3 and 
R* each stand for hydrogen or an alkyl group having 1 to 5 carbon atoms. 

27. A process according to daim 22, wherein the product is a compound of the fonmula (I) wherein R^ and 
R^ stand for hydrogen. 

45 28. A process according to claim 22, wherein the product is a compound of the fonmula (I) wherein A stands 
for (1) an alkylene group having 2 to 6 carbon atoms which may be substituted by (Q phenyl group being unsub- 
stttoted or substituted by a halogeno group or an alkyi group having 1 to 5 carbon atonvs, (ii) pyridyt group, (iii) 
a phenyl-alkyi group In which the alkyl moiety has 1 to 5 carbon atoms, (iv) (^doall^ group having 3 to 8 carbon 
atoms, (V) hydroxy group, (vi) an alkoxycarbonyl group having 1 to 5 carbon atoms or (vll) an N,N-dialkylcar- 

50 bamoyloxy group In which each of the alkyl moieties has 1 to 5 carbon atoms, (2) -(CH2)2-0-(CH2)2- or (3) 
phenylene group. 

29. A process according to claim 22, wherein the product is a compound of the formula (I) wherein A stands 
for ethylene group. 

30. A process according to daim 22, wherein the product Is a compound of the formula (I) wherein X< and 
55 )G stand for oxygen atom. 

31 . A process according to daim 22, wherein the product Is a compound of the fonmula (I) wherein Y stands 
for amino group, a dialkylamino group In which each of the alkyl moieties has 1 to 5 carbon atoms, phenylamino 
group, a phenyl-alkylamino group in which the alkyl moiety has 1 to 5 carbon atoms, an alkoxycarbonylamino 
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group having 1 to 5 carbon atoms, an alkylcarbonylamlno group having 1 to 5 carbon atotns, benzamido group, 
an N'-alkytureido group in which the alkyt nnoiety has 1 to 5 carbon atoms, N'-phenylureldo group, a dlalkylaml- 
noethyloxycarbonylamlno group in which each of the alkyi moieties has 1 to 5 carbon atoms, giycinamldo group, 
phthalimldo group or morphoiino group. 
5 32. A process according to claim 22, wherein the product is a compound of the fomnuia (I) wherein ArY 
stands for an o>-pyridytalkyl group in which the ailcyi moiety has 1 to 6 carbon atoms, an oo-piperidylaikyl group 
in which the alkyl moiety has 1 to 6 carbon atoms or 4-piperidyi group. 

33. A process according to claim 22, wherein the product is a compound of the fonmula (1) wherein Y stands 
for amino group. 

10 34. A process according to claim 22, wherein the salt is a phamiaceuticaily acceptable acid addition salt 

35. A process according to claim 22, wherein the product Is 1-amina-2-bis(n-butylcarbamoyloxyethyl)ami- 
noethane or a pharmaceutically acceptable add addition salt thereof. 

36. A process according to claim 22, wherein the product is 1-amino-2-bis(n-butylcarbamoyloxyethyl}ami- 
noethane dihydrochloride. 

is 37. A process according to claim 22, wherein the product Is 1*amino-3-bi8(n-butylcar- 
bamoyloxyethyl)amlnopropane or a pharmaceutically acceptable acid addition salt thereof. 

38. A process according to claim 22, wherein the product Is N,N-bis(n-butyicarbamoytoxyethyl)-2-(4-chlo- 
rophenyl)ethylenediamine or a phanmaceutically acceptable acid addition salt thereof. 

39. A process according to daim 22, wherein the product is N,N-bis(n-butylcarbamoyloxyethyl)-2-(4-fiuo- 
20 rophenyl)ethylenediamine or a phannaceutlcally acceptable add addition salt thereof. 

40. A process according to claim 22, wherein the product is 1-amino-2-bis(n-butylcarbamoytoxyethyl)ami- 
no-1-phenylethane ora pharmaceutically acceptable acid addition salt thereof. 
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Claims for the Contracting States : ES, GR 

1 . A process for produdng a compound of the fbmiula : 



30 1 'I ' 

R-^-NECOCHCHj 

(I) 

r^-nhcochch:, 

35 X R' 

weherein and R^ each stand for an acydic hydrocarbon residue or an aiicydic hydrocarbon residue ; R^ and 
each stand for hydrogen or a hydrocarbon residue which may contain hetero-atom(s) ; A stands for a cart)on 
chain having two or more carbon atoms which may contain ether iinlcage or sulfide linkage which may be sub- 
40 stituted and which may per se fonm a ring ; and each stand for oxygen atom or sulfur atom ; and Y stands 
for amino group or an organic residue bonded through nitrogen atom, which may fonm a ring by combining with 
a carbon atom constituting A ; or a salt thereof, which comprises 

a) reacting an tsocyanate derivative or an isothlocyanate derivative with a compound of the fonmula : 

45 3 

HOCHCH2 

HOCHCH-f' 
R* 

wherein each symbol has the same meaning as defined above, or 

b) reacting a compound of the formula : 

55 

HzN-A-Y 



wherein each symbd has the same meaning as defined above, with a compound of the formula : 
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x1r3 

R^-NHCoinCH^-W^ 

5 

wherein and have the same meanings as defmed above and stands for halogen or R^SOe-O- 
in which R^ stands fora lower all^ group or phenyl group which may be substituted by lower alkyi, and a 
compound of the formula : 

R^-KHCOCHCH.-W^ 
1I2I4 2 

wherein R^ R^ and have the same meaning as defined above and stands for halogen or R^-SO-O- 
is in which R? stands for a lower alkyi group or phenyl group which may be substituted by lower ailcyl, or 

c) reacting a compound of the fbnnula : 

20 R^-NHC0CKCH2 

R^-NHCOCHCH.^ 
X'^R 

25 

wherein each symbol has the same meaning as defined above, with a compound of the formula : 

W-A-Y 

30 wherein A and Y have the same meanings as defined above and stands for halogen or R^-SOrO- in 
which R^ stands for a lower all^l group or phenyl group which may be sutistituted by lower alkyI, or 

d) reacting a compound of the fonmula : 

3S 1^1 

R'^-NHC0CHCH2 
R^-NHCOCHCH^^ 

40 

Wherein R^, R^, R\ R* X\ )^ and A have the same meanings as defined above and stands for halogen 
or R^ SQz-O- in which R^ stands for a tower aikyi group or phenyl group which may be substituted by lower 
alkyi, with a compound of the fonmula : 

45 H-Y 

wherein Y has the same meaning as defined above, or 

e) subjecting a compound of the fonmula (i) wherein Y is amino group to an acylation reaction, to provide 
a compound of the formula (I) wherein Y is an acylated amino group, or 

so f) reacting an aziridine which may be substituted by a lower alkyi group, a cydoalkyl group, an aryt group 
or an aryMow^ alkyi group, with a compound of the formula : 
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1 " * 

R-^-NHCOCHCH^ 



R^-NHCOCHCH.^ 



*2 



wherein each symbol has the same meaning as defined above, to provide a compound of the fbnmuia (I) 
wherein A stands for ethylene group and Y stands for amino group, a lower all^amlno group, a cydoal- 
kylamino group, an arylamino group or an aryl-loweralkyiamino group, or 

g) reacting a compound of the fonmula : 

1 »l > 

R-^-NHC0CHCH2 

^ N-A-OH 
R^-NHCOCHCH,'^ 

wherein each symbol has the same meaning as defined above, with phthalimide, to provide a compound 
of the fomiula (I) wherein Y Is phthallmido group, or 

h) reacting a compound of the fonmula : 

T '3 



1 » 



R -NHCOCKCH2 



NH 



2 * / 

- R^-NHCOCHCH- 

wherein each symbol has the same meaning as defined above, with a compound of the fonmula : 



wherein Y has the same meaning as defined above, to provide a compound of the fonmula (I) wherein A 
stands for 

-CH2-CH-CH2- or -CE-CH2-CH2- 



OH 



or 

0 reacting a compound of the fbmnula : 
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1 " < 

r -nhcochch. 
r2-nhcochch^ 



X^R^ 



wherein each symbol has the same meaning as defined above, with a compound of the formula : 

10 

CH^«C-Y 

15 wherein Y has the same meaning as defined above and R^^ stands for a lower alkoxycarbonyl group, to 
provide a compound of the fonmula (I) wherein A stands for 



wherein R^^ has the same meaning as defined above, or 

J) reacting a compound of the fomnula (I) wherein Y stands for amino group, with formaldehyde in the pre- 
sence of formic acid, to provide a compound of the fomiula (i) wherein Y stands for dimethyiamino group, 
25 and if desired, subjecting a compound of the formula (I) wherein R^ R^, Rf, A or Y has a protected 
amino group or a protected hydroxy group to a deprotection reaction, to provide a compound of the formula 
(I) wherein R\ R2, R^ R*, A and Y has amino group or hydraixy group, and ff desired, converting the thus 
obtained compound of the fonmula (I) Into a salt thereof. 

2. A process according to daim 1, wherein the product is a compound of the formula (I) wherein Ri and 
30 each stand for an alkyi group haying 1 to 18 carbon atoms, an alkenyt group having 2 to 18 carbon atoms, 
an aikynyt group having 2 to 18 carbon atoms, a cydoalkyl group having 3 to 8 carbon atoms, a cydoalkenyl 
group having 5 to 8 carbon atoms or a fused alicydic hydrocarbon residue having 9 to 1 1 carbon atoms, 

said fused alicydic hydrocarbon residue being unsubstituted or substituted by an alkyI group having 1 to 
5 carbon atoms, a halogeno group, a halogeno^lkyl group having 1 to 5 carbon atoms, amino group, an N-al- 
3S kylamino group having 1 to 5 carbon atonns, an N,N-dialkylamino group in which each of the alkyI moieties has 

1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyi group having 1 to 5 carbon atoms, or an alkoxy 
group having 1 to 5 carbon atoms ; 

R3 and R5 each stand for hydrogen, an alkyI group having 1 to 18 carbon atoms, an alkenyl group having 

2 to 18 carbon atoms, an atkynyl group having 2 to 18 carbon atoms, a cydoalkyl group having 3 to 8 carbon 
40 atoms, a cydoalkenyl group having 5 to 8 carbon atoms, an aromatic monocydic hydrocarbon residue, a bicyc- 

iic aromatic hydrocartmn resMue, a tricydic aromatic hydrocarbon residue, a partially or completely hydroge- 
nated bicydic aromatic hydrocarbon resklue, a partially or completely hydrogenated tricydic aromatic 
hydrocarbon residue, a group constitoted by condensation of a monocyclk: or bicydic aromatic hydrocarbon 
residue with a saturated or unsatorated monocydic hydrocarbon residue, a bridged hydrocarbon residue, or a 

45 monocyclic or bicydic heterocydic group containing one or two hetero-atoms selected from the atoms consist- 
ing of nitrogen, oxygen and sulfur, 

said alkyi group, alkenyl group and alkynyl group being unsubstituted or substituted by a cydoalkyl group 
having 3 to 8 carbon atoms, a cydoalkenyl croup having 5 to 8 carbon atoms, an aromatic monocydic hyd- 
rocarbon residue, a bicydic aromatic hydrocarbon residue, a tricydic aromatic hydrocarbon residue, a partially 

50 or completely hydrogenated bicydic aromatic hydrocarbon residue, a partially or completely hydrogenated 
tricyclic aromatic hydrocarbon residue, a group constitoted by condensation of a nwnocyclic or bteydic aromatic 
hydrocarbon residue with a satorated or unsaturated monocydk: hydrocarbon residue, a bridged hydrocarbon 
residue, or a monocydic or bicydic heterocydic group conteining one or two hetero-atoms selected from the 
atoms consisting of nitrogen, oxygen and sulfur, 

55 said cydoalkyl group, cydoalkenyl group, aromatic monocyclic hydrocarbon residue, bicydicaromatic hyd- 
rocarbon residue, tricydic aromatic hydrocarbon residue, partially or completely hydrogenated bicydic aromatic 
hydrocariaon residue, partially or completely hydrogenated tricydic aromatic hydrocarbon residue, group con- 
stituted by condensation, bridged hydrocarbon residue, and monocyclic or bicydic heterocydic group being 
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unsubstltuted or substituted by an alkyt group having 1 to 5 carbon atoms, a halogeno group, a halogeno-aikyl 
group having 1 to 5 carbon atoms, amino group, an N-alkylamino group having 1 to 5 carbon atoms, an N,N- 
dialkylamino group in which each of the alky! moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an 
alkanoyl group having 1 to 5 carbon atoms or an alkoxy group having 1 to 5 carbon atoms ; 
5 A stands for an alkylene group having 2 to 12 carbon atoms, an alkenylene group having 2 to 12 carbon 
atonra, an aikynyiene group having 2 to 12 carbon atoms, a cycloaikylene group having 3 to 8 carbon atoms, 
a cydoalkenylene group having 4 to 8 carbon atoms, an arylene group, or a group represented by the fbmnuia: 

10 

-Ai-X3-A2-X^A3-,or 
-Ai-X?.A2-X^-A3.X^A<- 

is wherein X^, X^ and X^ each stand for -O- or -S(0)„- in which n denotes 0, 1 or 2 ; and A\ A^ A^ and A* each 
stand for an alkylene group having 2 to 12 carbon atoms, an alkenylene group having 2 to 12 carbon atoms or 
an aikynyiene group having 2 to 12 carbon atoms, a cycloaikylene group having 3 to 8 carbon atoms, a cyo- 
loalkenylene group having 4 to 8 carbon atoms, or an arylene group, 

said alkylene group, alkenylene group and aikynyiene group being unsubstltuted or substituted by an aikyi 

20 group having 1 to 5 carbon atoms, an alkenyl group having 2 to 5 carbon atoms, an alkynyl group having 2 to 
5 carbon atoms, a divalent group derived from an alkane having 1 to 5 carbon atoms, oxo group, nitro group, 
hydroxy group, an alkoxycarbonyl group having 1 to 5 carbon atoms, amino group, an N-alkylcarbamoyloxy 
group In which the alkyi moiety has 1 to 5 carbon atoms, an N,N-dlaIkyicarbamoylaxy group in which each of 
the alkyi moieties has 1 to 5 carbon atoms, a halogeno group, an alkoxy group, a cydoalkyl group having 3 to 

25 8 carbon atoms, an aromatic mono-, bl- or tricyclic hydrocarbon residue, an alkyi group having 1 to 5 carbon 
atoms whteh Is substituted by an aromatic mono-, bi- or tricyclic hydrocarbon residue, or a monocyclic or bicydic 
heterocydic group containing one or two hetero-atoms selected from the atoms consisting of nitrogen, oxygen 
and sulfur, 

said cydoalkylene group, cydoalkenylene group and arylene group being unsubstltuted or substituted by 
30 an alkyi group having 1 to 5 carbon atoms, a halogeno group, a halogeno-alkyi group having 1 to 5 carbon 
atoms, amino group, an N-alkylamIno group having 1 to 5 carbon atoms, an N,N-dialkylamino group in which 
each of the alkyi moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyl group having 1 to 
5 carbon aton^ or an alkoxy group having 1 to 5 carbon atoms, 

said aromatic mono-, bi- or tricydic hydrocarbon res Wue. alkyi group having 1 to 5 carbon atoms which is 
35 substituted by an aromatic mono-, bi- or tricydic hydrocarbon residue and monocydic or bbydic heterocydte 
group being unsubstltuted or substituted by an alkyi group having 1 to 5 carbon atoms, a halogeno group, a 
halogeno-alkyi group having 1 to 5 carbon atoms, amino group, an N-alkylamino group having 1 to 5 carbon 
atoms, an N,N-dialkyiamino group In which each of the alkyi moieties has 1 to 5 carbon atoms, nitro group, 
hydroxy group, an alkanoyl group having 1 to 5 carbon atoms or an alkoxy group having 1 to 5 carbon atoms, 
40 XI and X^ each stand for oxygen atom or sulfur atom ; and 

Y stands for amino group, an alkylamino group having 1 to 5 carbon atoms, a dialkylamino group in which 
each of the alkyi moieties has 1 to 5 carbon atoms, a cydoalkylamino group having 3 to 8 carbon atoms, an 
arylamino group, an aryl-alkylamino group in which the alkyi moiety has 1 to 5 carbon atoms, an alkoxycar- 
bonyiamino group having 1 to 5 carbon atonw, an allcylcarbonylamino group having 1 to 5 carbon atoms, ben- 

45 zamido group, an N'-aikylureido group In which the alkyi moiety has 1 to 5 carbon atoms ; N'-phenyiureldo 
group, an N'-phenylalkylureWo group In which the alkyi moiety has 1 to 5 carbon atoms, a dialkyiami- 
noethyioxycarbonylamlno group in which the alkyi moiety has 1 to 5 carbon atoms, an a-anrrfnoaikanoylamlno 
group in which the alkanoyl moiety has 1 to 5 carbon atonris, an a-amino-phenylalkanoylamino group In which 
the alkanoyl moiety has 1 to 5 carbon atoms, a p-aminoalkanoylamlno group in which the alkanoyl moiety has 

so 2 to 5 carbon atoms, a T^aminoalkanoylamlno group in which the alkanoyl nK)lety has 3 to 5 carbon atoms, sue- 
dnlmldo, phthalimido or a monocydic or condensed bicydic heterocydic ring, 

said monocydfc or condensed bicydic heterocydic ring being unsubstituted orsubstltuted by an aikyI group 
having 1 to 5 carbon atoms, a halogeno group, a halogenoalkyi group having 1 to 5 carbon atoms, amino group, 
an N-alkylamIno group having 1 to 5 carbon atoms, an N,N-dialkylamino group in which each of the alkyi 

55 moieties has 1 to 5 carbon atoms, nitro group, hydroxy group, an alkanoyl group having 1 to 5 carbon atoms 
or an alkoxy group having 1 to 5 carbon atoms, 

Y may form, in combination with a carbon atom constituting A, a monocydic or condensed bicydic 
heterocydic ring. 
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said monocyclic or condensed bicyclic heterocyclic ring being unsubstituted or substituted by an alkyl group 
having 1 to 5 cart)on atonns, a halogeno group, a halogeno-aikyi group having 1 to 5 carbon atoms, amino group, 
an N-alkylamino group having 1 to 5 carbon atoms, an N,IM-dlalkylamino group In which each of the aikyf 
moieties has 1 to 5 carbon atones, nitro group, hydroxy group, an alkanoyi group having 1 to 5 carbon atoms 
5 or an alkoxy group having 1 to 5 carbon atoms, or a phanmaceutically acceptable salt thereof. 

3. A process according to claim 1, wherein the product is a compound of the formula (1) wherein W and 
each stand for an alkyt group having 1 to 1 8 carbon atoms or a cydoakky! group having 3 to 8 carbon atoms. 

4. A process according to daim 1, wherein the product is a compound of the fomnula (1) wherein and 
each stand for an alkyl group having 1 to 5 carbon atoms. 

10 5. A process according to daim 1, wherein the product is a compound of the formula (I) wherein R^ and 
R'^ each stand for hydrogen or an ail^l group having 1 to 5 carbon atoms. 

6. A process according to daim 1, wherein the product is a compound of the formula (I) wherein R^ and 
R* stand for hydrogen. 

7. A process according to daim 1, wherein the product is a compound of the formula (1) wherein A stands 
IS for (1) an alkylene group having 2 to 6 carbon atoms which may be substituted by (i) phenyl group being unsub- 
stituted or substituted by a halogeno group or an alkyl group having 1 to 5 carbon atoms, (11) pyridyl group, (lii) 
a phenyl-alkyl group in which the alkyl moiety has 1 to 5 carbon atoms, (Iv) a cydoalkyl group having 3 to 8 
carbon atoms, (v) hydroxy group, (vi) an alkoxycarbonyl group having 1 to 5 carbon atoms or (vii) an N,N-dial- 
kylcarbamoyioxy group in which each of the alkyl moieties has 1 to 5 carbon atoms, (2) -(CH2)rO-(CH2)z- or 

20 (3) phenylene group. 

8. A process according to daim 1, wherein the product Is a compound of the fonmula (I) wherein A stands 
for ethylene group. 

9. A process according to daim 1 , wherein the product is a compound of the formula (I) wherein and 
stand for oxygen atom. 

25 10. A process according to daim 1 , wherein the product is a compound of the formula (I) wherein Y stands 
for amino group, a dialkylamino group In which each of the alkyl moieties has 1 to 5 carbon atoms, phenylamino 
group, a phenyl-alkylamino group In which the alkyl moiety has 1 to 5 carbon atoms, an alkoxycart>onylamino 
group having 1 to 5 carbon atoms, an alkylcarbonylamlno group having 1 to 5 carbon atoms, benzamldo group, 
an N'-all^ureido group In which the alkyl moiety has 1 to 5 carbon atoms, N -phenylureldo group, a dlalkylaml- 

30 noethyloxycarbonytamino group In which each of the alkyl moieties has 1 to 5 carbon atoms, glyctnamldo group, 
phthallmldo group or morpholino group. 

1 1 . A process according to daim 1 , wherein the product Is a compound of the formula (I) wherein A-Y stands 
for an o-pyridylalkyi group in which the alkyl moiety has 1 to 6 carbon atoms, an a>-plperidylalkyl group In which 
the alkyl moiety has 1 to 6 carbon atoms or 4-plperidyl group. 

35 1 2. A process according to daim 1 , wherein the product is a compound of the fonmula (I) wherein Y stands 
for amino group. 

13. A process according to daim 1, wherein the salt Is a pharmaceutically acceptable acid addition salt 

14. A process according to daim 1, wherein the product is 1-amino-2-bis(n-butylcarbamoyloxyethyl)ami- 
noethane or a pharmaceutically acceptable acid addition salt ttiereof. 

40 15. A process according to daim 1, wherein the product is 1-amlno-2-bis(n-butylcarbamoyloxyethyl)ami- 
noethane dihydrochlorid. 

16. A process according to daim 1, wherein tiie product Is 1-amlno-3-bis(n-butylcar- 
bamoyloxyethyl)aminopropane or a pharmaceutically acceptable acid addition salt thereof. 

17. A process according to daim 1, wherein the product Is N,N-bls(n-butylcarbamoyloxyethyl}-2-(4-chlo- 
45 rophenyi)ettiylenediamine or a pharmaceutically acceptable acid addition salt thereof. 

18. A process according to daim 1. wherein tiie product is N,N-bis(n-butylcarbamoyloxyeti)yl)-2-(4^uoro- 
phenyi)etiiylenediamin6 or a phannaceutically acceptable add addition salt thereof. 

19. A process according to claim 1 , wherein the product Is 1-amino-2-bis(n-butylcarbamoyloxyethyl)-ami- 
no-1-phenylethane or a phannaceutically acceptable acki addition salt thereof. 

50 

Revendlcatlons 

Revendications pour les Etats contractants : AT, BE, CH, DE, FR, GB, IT, U, LU, NL, SE 

55 

1. Compost de formula : 
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NHCOCHCH 



2\ 




10 



IS 



20 



25 



30 



35 



40 



45 
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dans laquelle et repr^sentent chacun un radical hydrocarbon^ acyclique ou un radical hydrocarbon^ ali- 
cydique ; R? et R^ repr6sentent chacun I'hydrogfene ou un radical hydrocarbon^ qui peut contenlr un ou des 
h6t6roatomes ; A repr6sente une chaTne carbon6e comportant deux ou plusieurs atomes de carbone qui peut 
conten'r une liaison dther ou une liaison sutfure, Sventuellement substitute, et qui peut elle-mdme former un 
cyde ; et )^ reprtsentent chacun un atome d'oxygdne ou un atome de soufine ; et Y repr6sente un groupe. . 
amind ou un radical organique lid par rintermtdiafre d'un atome d'azote, qui peut fbrnner un cyde par combl- 
naison avec un atome de carbone constitutff de A ; ou un sel de ceiui-d. 

2. Compost selon la revendication 1 . dans lequel Ri et R2 reprtsentent chacun un groupe alcoyle compor- 
tant de 1 d 16 atomes de carbone, un groupe alc6nyle comportant de 2 d 18 atomes de carbone. un groupe ^ 
alcynyle comportant de 2 ^ 18 atomes de carbone, un groupe cydoalcoyle comportant de 3 6 8 atomes de 
carbone, un groupe cydoaic6nyle comportant de 5 a 8 atomes de carbone ou un radical hydrocarbon6 alicy- 
dique fusionnt comportant de 9 d 11 atomes de carbone, 

ledit radical hydrocart>on6 alicydique fusionnd 6tant non substitud ou substitud par un groupe alcoyle 
comportant de 1 6 5 atomes de carbone, un groupe halogftne, un groupe halog6no-alcoyle comportant de 1 S 
5 atomes de carbone, un groupe amino, un groupe N-alcoylamino comportant de 1 d 5 atomes de carbone, 
un groupe N,N-dlalcoylamino dans lequel chacun des groupes alcoyle comporte de 1 d 5 atomes de carbone, 
un groupe nitrd, un groupe hydroxy, un groupe aicanoyle comportant de 1 ^ 5 atomes de carbone ou un groupe ' 
alcoxy comportant de 1 d 5 atomes de carbone ; 

R3 et R'* reprfeentent chacun Thydrogfene, un groupe alcoyle comportant de 1 ^ 18 atomes de carbone, 
un groupe alc6nyle comportant de 2 d 1 8 atomes de carbone, un groupe alcynyle comportant de 2 d 1 8 atomes 
de carbone, un groupe cydoalcoyle comportant de 3 d 8 atomes de cart>one, un groupe cydoalctnyle compor- 
tant de 5 d 8 atomes de carbone, un radical hydrocarbon^ aromatique nwnocydique, un radical hydrocarbon^ 
aromatique bicydlque, un radical hydrocarbon^ aromatique tricydique, un radical hydrocarbon^ aromatique 
bicydlque partieiiement ou enti§rement hydrogtnt, un radical hydrocarbon^ aronnatique tricydique partieile- 
ment ou entitrement hydrogSnd, un groupe formd par la condensation d'un radical hydrocarbon^ aromatique 
monocycilque ou bicydique avec un radical hydrocarbon6 monocydlque saturd ou Insaturd, un radical hydro- 
carbond pontd ou un groupe htttrocyclique monocycilque ou bicydlque contenant un ou deux htttroatomes 
choisis pamnls les atomes conslstant en azote, oxygdne et soufre, 

ledit groupe alcoyle, le groupe alcynyle et le groupe alcynyle Stent non substituts ou substituts par un 
groupe cydoalcoyle comportant de 3 ^ 8 atomes de carbone, un groupe cydoalc6ny!e comportant de 5 d 8 
atomes de carbone, un radical hydrocarbon^ aronnatique monocyclique, un radical hydrocarbon^ aromatique 
bicydlque, un radical hydrocarbon^ aromatique tricydique, un radical hydrocarbon^ aromatique bicydique par- 
tieiiement ou enti^rement hydrogdnd, un radical hydrocarbon^ aromatique tricydique partieiiement ou entl^ 
rement hydrogSnt, un groupe fonmd par la condensation d'un radical hydrocarbon^ aromatique monocydique 
ou bicydique avec un radical hydrocarbon^ monocyclique saturt ou insaturS, un radical hydrocart>on6 pont6 
ou un groupe h6t6rocydique monocydique ou bicydique contenant un ou deux hdttroatomes choisis parmi 
les atomes conslstant en azote, oxyg^ne et soufre, 

ledit groupe cydoalcoyle, le groupe cydoalctnyle, le radical hydrocarbons aromatique monocydique, le 
radical hydrocarbon^ aromatique bicydique, le radical hydrocarbon^ aromatique tricydique, le radical hydro- 
carbon6 aromatique bicydique partieiiement ou entidrement hydrog6n6, le radical hydrocarbon^ aromatique 
tricydique partieiiement ou enti&rament hydrog6n6, le groupe fbnmS par condensation, le radical hydrocarbon^ 
pont6 etie groupe hStSrocydique monocydique ou bicydique Stent non substituSs ou substituSs parun groupe 
alcoyle comportant de 1 d 5 atomes de carbone, un groupe halogSne, un groupe haiogSno-alcoyle comportant 
de 1 & 5 atomes de carbone, un groupe amino, un groupe ri-alcoyiamino comportant de 1 S 5 atomes de car- 
bone, un groupe N,N-dialcoylamino dans lequel chacun des groupes alcolye comporte de 1 d 5 atomes de car- 
bone, un groupe nitro, un groupe hydroxy, un groupe aicanoyle comportant de 1 d 5 atomes de carbone ou un 
groupe alcoxy comportant de t S 5 atomes de carbone ; 

A reprSsente un groupe alcoylSne comportant de 2 ^ 1 2 atomes de carbone, un groupe alcSnylSne compor- 
tant de 2 d 12 atomes de carbone, un groupe alcynylSne comportant de 2 d 12 atomes de carbone, un groupe 
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cydoalcoyl^ne oomportant de 3 d 8 atomes de carbone, un groupe cycloalc6nyl&ne comportant de 4 d 8 atonies 
de carbone, un groupe aryldne ou un groupe repr§sent6 par la fomriule : 

-A^-Xa-A^X^AS ou 
-Ai-X3-A2-X^-A^X5-X^ 

10 dans lesquelles X^ X^ et X^ repr^sentent chacun -O- ou -8(0}n- dans !aquelle n repr^sente 0. 1 ou 2 ; et A\ 
A2, A3 et A4 repr^sentent chacun un groupe alcoyl&ne comportant de 2 d 12 atomes de cart>one» un groupe 
alcSnyl^ne comportant de 2 d 12 atomes de carbone, un groupe alcynyl6ne comportant de 2 ^ 12 atomes de 
carbone, un groupe cydoalcoyl^ne comportant de 3 d 8, atomes de carbone, un groupe cydoalcdnyl^ne 
comportant de 4 ^ 8 atomes de carbone ou groupe aryidne, 

15 ledit groupe alcoyldne, le groupe alc6nyf§ne^ et le groupe alcynyl^ne 6tant non substitu^s ou substitute 
parun groupe alcoyle comportant de 1 d 5 atomes de carbone, un groupe alc^nyle comportant de 2 ^ 5 atomes 
de carbone, un groupe alcynyle comportant de 2 ^5 atomes de carbone, un groupe divalent d6riv6 d'un alcane.. 
comportant de 1 d 5 atomes de carbone, un groupe oxo, un groupe nitro, un groupe hydroxy, un groupe alcoxy- 
carbonyle comportant de 1 ^ 5 atomes de carbone, un groupe amino, un groupe N-alcoylcarbamoyloxy dans 

20 lequel le groupe alcoyle comporte de 1 ^ 5 atomes de carbone, un groupe N,N-dlaicoylcarbamoyloxy dans 
lequel chacun des groupes alcoyle comporte de 1 ^ 5 atomes de carbone, un groupe halogdne, un groupe f • 
alcoxy, un groupe c^oalcoyle comportant de 3 d 8 atomes de carbone, un radical hydrocarbon^ arorrmtlque 
mono, bi ou tricydtque, un groupe alcoyle comportant de 1 d 5 atomes de carbone qui est substituS par un 
radical hydrocarbon^ aromatlque nrrano-, bl- ou tricyciique ou un groupe hSt^rocydique monocyciique ou bicy- 

25 dique contenant un ou deux h6t^atomes choisis parmis les atomes consistant en azote, oxyg^ne et soufre; 
ledit groupe cydoalcoyl^ne, le groupe cydoalcdnylSne et le groupe aryldne dtant non substitute ou sut>s- 
titute par un groupe alcoyle comportant de 1 d 5 atomes de carbone, un groupe halogdne, un groupe halo- 
g6no-aIcoyle comportant de 1 d 5 atomes de carbone, un groupe amino, un groupe N-alcoylamino comportant 
de 1 ^ 5 atomes de cart>one, un groupe N,N-diaIcoylamino dans lequel chacun des groupes alcoyle comporte 

30 de 1 d 5 atomes de carbone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 ^ 5 
atomes de carbone ou un groupe alcoxy comportant de 1 d 5 atomes de carbone, 

ledit radical hydrocarbon^ aromatlque mono-, bh ou tricydique, le groupe alcoyle comportant de 1 d 5 ato- 
mes de carbone qui est substitu^ par un radical hydrocarbon^ aromatlque nrK)no-, bi- ou tricydique et le groupe 
h6t6rocydlque nrK)nocyclique ou bicydique dtant non substitute ou substitute par un groupe alcoyle compor- 

35 tant de 1 d 5 atomes de carbone, un groupe halog^ne, un groupe halogSno-alcoyle comportant de 1 d 5 atomes 
de carbone, un groupe amino, un groupe N-alcoylamino comportant de 1 ^ 5 atomes de carbone, un groupe 
N,N-diaIcoylamino dans lequel chacun des groupes alcoyle comporte de 1 ^ 5 atomes de carbone, un groupe 
nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 ^ 5 atomes de carbone ou un groupe alcoxy 
comportant de 1 d 5 atomes de carbone, 

40 X^exy? reprteentent chacun un atome d'oxyg&ne ou un atome de soufre ; et 

Y reprteente un groupe amino, un groupe alcoylamino comportant de 1 d 5 atomes de carbone, un groupe 
dialcoylamino dans lequel chacun des groupes alcoyle comporte de 1 d 5 atomes de carbone, un groupe 
cydoalcoylamino comportant de 3 d 8 atomes de carbone, un groupe arylamino, un groupe aryl-alcoylamino 
dans lequel le groupe alcoyle comporte de 1 & 5 atomes de carbone, un groupe alcoxycarbonytamino compor- 

45 tant de 1 d 5 atomes de carbone, un groupe alcoylcarbonylamino comportant de 1 d 5 atomes de carbone, un 
groupe benzamido, un groupe t4'-alcoylur6ido dans lequel le groupe alcoyle comporte de 1 d 5 atomes de car- 
bone, un groupe N'-phteylur6Ido, un groupe N'-ph6nyl-aIcoylur6ido dans lequel le groupe alcoyle comporte 
de 1 d 5 atomes de carbone, un groupe dialcoylamino^thyfoxycarbonylamfno dans lequel le groupe alcoyle 
comporte de 1 d 5 atomes de carbone, un groupe a-aminoalcanoylamino dans lequel le groupe alcanoyle 

so comporte de 1 d 5 atomes de carbone, un groupe a-amlno-phdnylalcanoyiamlno dans lequel le groupe alca- 
noyle comporte de 1 d 5 atomes de carbone, un groupe p-^inoalcanoylamino dans lequel le groupe alcanoyle 
comporte de 2 i 5 atomes de carbone, un groupe Y^minoalcanoylamlno dans lequel le groupe alcanoyle 
comporte de 3 d 5 atomes de carbone, un groupe sucdnimido, phtalimido ou un cycle hdt^nocydique mono- 
cydlque ou bicydique condensd, 

55 ledit cyde hSt^rocydlque monocydique ou bicydique condense 6tant non substitu^ ou substitu^ par un 
groupe alcoyle comportant de 1 d 5 atomes de carbone, un groupe halogSne, un groupe halog6no-£dcoyle 
comportant de 1 d 5 atomes de carbone, un groupe amino, un groupe N-alcoytamino comportant de 1 ^ 5 ato- 
mes de carbone, un groupe N,N-dialcoylamino dans lequel chacun des groupes alcoyle comporte de 1 d 5 ato- 
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mes de carbone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 A 5 atomes de car- 
bone ou un groupe a) coxy comportant de 1 d 5 atomes de carbone, 

Y peut fonmer en association avec un atome de carbone constitutif de A un cycle h6t6rocydlque monocy- 
dique ou bicydique condense, 
6 ledit cyde h^t^rocydique monocydique ou bicydique condensd dtant non substitu6 ou substitu6 par un 
groupe alcoyle comportant de 1 d 5 atomes de carbone, un groupe haiogdne, un groupe halog6no-aicoyle 
comportant de 1 5 atomes de carbone, un groupe amino, un groupe W-alcoylamino comportant de 16 5 ato- 
mes de carbone, un groupe N,N-dia!coylamino dans lequel chacun des groupes alcoyle comporte de 1 d 5 ato- 
mes de carbone. un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 d 5 atomes de 
10 carbone ou un groupe alcoxy comportant de 1 6 5 atomes de carbone, 

ou un sel phanmaceutiquement acceptable de celul-d. 

3. Composd selon la revendication 1, dans lequel et repr6sentent chacun un groupe alcoyle compor- 
tant de 1 d 18 atomes de carbone ou un groupe cydoalcoyle comportant de 3 d 8 atomes de carbone. 

4. Compose selon la revendication 1, dans lequel R^ et R^ repr6sentent chacun un groupe alcoyle compor- 
15 tant de 1 6 5 atomes de carbone. 

5. Compost selon la revendication 1, dans lequel R^ et R^ repr^sentent chacun I'hydrog^ne ou un groupe 
alcoyle comportant de 1 6 5 atomes de carbone. 

6. Compost selon la revendication 1, dans lequel R3 et R^ reprdsentent I'hydrogdne. 

7. Compost selon la revendication 1, dans lequel A repr6sente (1) un groupe alcoyl6ne comportant de 2 
20 6 6 atomes de carbone qui peut §tre 8ubstitu6 par (i) un groupe ph^nyte non substituS ou substitud par un 

groupe halogdne ou un groupe alcoyle comportant de 16 5 atomes de carbone, (11) un groupe pyridyle, (ill) un 
groupe phdnylalcoyle dans lequel le groupe alcoyle comporte de 1 6 5 atomes de carbone, (iv) un groupe 
cydoalcoyle comportant de 3 6 8 atomes de carbone, (v) un groupe hydroxy, (vi) un groupe alcoxycarbonyie 
comportant de 1 6 5 atomes de carbone ou (vil) un groupe N,N-dialcoylcarbamoyloxy dans lequel chacun des 
25 groupes alcoyle comporte de 1 6 5 atomes de carbone, (2) un groupe -(CH2)2-0-(CH2)2r ou (3) ph6nyl6ne- 

8. Compost selon la revendication 1 , dans lequel A reprSsente le groupe 6thyldne. 

9. Compost selon la revendication 1 , dans lequel et repr^sentent un atome d'oxygdne. 

10. Compose selon la revendication 1, dans lequel Y reprSsente un groupe amino, un groupe dialcoylamino 
dans lequel chacun des groupes alcoyle comporte de 1 6 5 atomes de carbone, un groupe ph^nylamino, un 

30 groupe ph6ny1-alcoyiamtno dans lequel le groupe alcoyle comporte de 1 6 5 atomes de carbone, un groupe 
alcoxycarbonylamino comportant de 1 6 5 atomes de carbone, un groupe alcoylcarbonylamino comportant de 
16 5 atomes de carbone, un groupe benzamido, un groupe N'-alcoylur6ido dans lequel te groupe alcoyle 
comporte de 1 6 5 atomes de carbone, un groupe N'-ph6nylur6ido, un groupe dialcoylamino^thyloxycarbony- 
lamlno dans lequel chacun des groupes alcoyle comporte de 1 6 5 atomes de carbone, un groupe glydnamldo, 

35 un groupe phtalimldo ou un groupe morphollno. 

1 1. Compost selon la revendication 1 , dans lequel A-Y roprSsente un groupe G>-pyridylalcolye dans lequel 
le groupe alcoyle comporte de 1 6 6 atomes de carbone, un groupe co-piisSrldylalcoyle dans lequel le groupe 
alcoyle comporte de 1 6 6 atomes de carbone ou un groupe 4-pipSrldyle. 

1Z Compos6 selon la revendication 1, dans lequel Y repr^sente un groupe amino. 
40 13. Compost selon la revendication 1 , dans lequel le sel est un sel d'addition d'acide phanmaceutiquement 
acceptable. 

14. Compost selon la revendication 1 , qui est le 1-amino-2-bis(n-butylcarbamoyloxy§thyl)amino6thane ou 
un sel d'addition d'acide pharmaceutiquement acceptable de celui-d. 

15. Compose selon la revendication 1, qui est le dlchlorhydrate de 1-amlno-2-bls-{n-butyIcarbanrK>yloxy6- 
45 thyl)amlno6thane. 

16. Compose selon la revendication 1, qui est le 1-amIno-3-bls(n-butylcarbamoylQxy6thyl)aminopropane 
ou un sel d'addition d'acide phanmaceutiquement acceptable de celul-d. 

17. Compos6 selon la revendication 1, qui est la N,N-bis(n-butylcarbamoyioxy6tfTyI>-2-(4-chloroph6. 
nyl)6thyl6nediamlne ou un sel d'addition d'acide pharmaceutiquement acceptable de celle-ci. 

60 18. Composd selon la revendication 1, qui est la N,N-bIs(n-butyIcarbarTK>yloxy6thyl)-2-(4-fluoroph6- 
nyl)dthyl6nediamine ou un sel d'addition d'acide pharmaceutiquement acceptable de celle-d. 

19. Cpmpo36 selon la revendication 1, qui estle 1-amlna-2-bls(n-butylcarbamoyloxy6ttiyl)amino-1-ph6ny- 
Idthane ou un sel pharmaceutiquement acceptable de celuf-d. 

20. Composition pharmaceutique qui comprend un compose selon Tune quelconque des revendications 
55 1 6 19 OU un sel de celui-d et un v6hicule, exclpient ou diluant pharmaceutiquement acceptable pour celul-d. 

21. Compost selon Tune quelconque des revendications 1 6 19 ou un sel de celui-cl ou composition phar- 
maceutique selon la revendication 20, pour son utilisation dans la prophylaxis ou le traitement de I'arythmie. 

22. Proc6d6 de pr^paretion d'un compost de fbnmule : 
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1 " ' 

R'^-NHCOCHCH^ 

6 "\--A-y (I) 

10 dans laquelle et repr^sentent chacun un radical hydrocarbon^ acydique ou un radical hydrocarbon^ aln 
cydique ; R^ et R^ repr§sentent chacun i'hydrog^ne ou un radical hydrocarbon^ qui peut contenir un ou des 
hStSroatomes ; A repr^sente une chatne carbon^e comportant deux ou plusieurs atomes de carbone qui peut 
contenir une liaison ^ther ou une liaison sulfure, Sventuellement substitute, et qui peut elle-m§me former un 
cyde ; et reprtsentent chacun un atome d'oxygdne ou un atome de soufire ; et Y reprdsente un groupe 

16 amind ou un radical organique lid par I'intenn^lalre d'un atome d'azote, qui peut fonner un cyde par combi- 
naison avec un atome de carbone constltutif de A ; ou d'un sel de celul-ci, selon lequel 

a) on fait rdaglr un d6riv6 d'isocyanate ou un d6riv6 d'Isothlocyanate avec un compost de fonmule : 



20 3 

? 

KOCKCH2 

^ N-A-Y 

P. 

dans laquelle chaque symbole a la m^me signification que dtfini d-dessus, ou 

b) on fait rtagir un compost de fbnnule : 

30 

H2N-/>^Y 

dans laquelle chaque symbole a la mtme signification qu'indiqut ci-dessus, avec un compost de fbnnule: 

r^-nhcocIhcHj-w^ 

40 dans laquelle R^, et X* ont les mdmes significations qu'indiqud ckiessus et W reprfeente un halog^ne 
ou un groupe R^-SOt-O- dans lequel R^ reprteente un groupe alooyte Infftrieur ou un groupe phSnyle qui 
peut fitre substitud par un groupe alcoyle InKrieur, et un compose de fbnnule : 

« R^-KHC0CHCfi--K2 

dans laquelle R^ et X^ ont les mtmes significations qu'indlqut cl-dessus et reprtsente un halogtne 
60 ou un groupe R^Oa-O- dans lequel R^ reprtsente un groupe alcoyle inftrleur ou un groupe phtnyle qui 
peut §tre substltut par un alcoyle inftrieur, ou 

c) on fait rtagir un compost de fbnnule : 



35 



5$ 
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R-*'-NHCOCHCK^ 
H^-NHCOCKCH^^ 



NH 



dans laquelle chaque symbole a !a mSme signification qu'indiqud ci-dessus, avec un compose de fonnule: 

dans laquelle A et Y ont les mfimes significations qu'indlqu§ ci-dessus et W* reprisente un halogdne ou 
un groupe R^-SOz-O- dans lequel R^ repr6sente un groupe alcoyle inf6rieur ou un groupe ph6nyie qui peut 
etre substitud par un alcoyle Infdrieur, ou 
d) on fait rdagir un compost de formule : 



R^-l?Hc!oCHCK2. 
R^-NHCOCHCH,'^ 



dans laquelle R\ R2, Rs R^ X^ et A ont les mSmes significattons qu'indiqu6 ci-dessus et ws repr6sente 
un halogdne ou un groupe R^ SOrO- dans lequel R» rBpr6sentB un groupe alcoyle Inf6rieur ou un groupe 
phdnyle qui peut §tre substituS par un alcoyle Infdrieur. avec un compost de formule : 



H-Y 



dans laquelle Y a la mSme signification qu'indlqud ci^essus, ou 

e) on soumet un composd de formule (i). dans laquelle Y est un groupe amino, h une reaction d'acylation, 
pour obtenir un compost (I), dans laquelle Y est un groupe amino acyl6, ou 

f) on fait r^agir une aziridine qui peut gtre substitute par un groupe alcoyle inftrieur, un groupe cydoalcoyle, 
un groupe aryle ou un groupe aryl-alcoyle inftrleur, avec un compost de formule : 



R^-NHCOCHCH- 
R^-NHCOCHCH-'^ 



dans laquelle chaque symbole a la m§me signlficatbn qu'indiqut ci-dessus, pour obtenir un compost de 
formule (I), dans laquelle A reprtsente le groupe tthyltne et Y reprtsente un groupe amino, un groupe 
alcoylamino inftrleur, un groupe cydoalcoylamino, un groupe arylamino ou un groupe aryl-alcoylamino 
Inftrieur, ou 

g) on fait rdagir un compost de fonmule : 



71 



EP 0 278 621 B1 



R-^-NKCOCHCH^ 

^ N-A-OH 
R^-NHCOCKCH,"^ 

dans laquelle chaque symbole a la m§me signification qu'indiquS c!-dessus, avec te phtlialimide, pour obte- 
nlr un compost de formule (1), dans laqueite Y est le groupe phthalimido ou 
h) on fait rSagir un composd de fonnule : 



1 'I ' 

P/-KHCOCHCH- 



R^-KHCOCHCH^^ 

dans laquelle chaque symbole a la m§me signification qu1ndiqu6 ci-dessus, avec un compost de formule: 

CH^-Y 

i 

0 

dans laquelle Y a la mSme signification qu'lndiquS ci-dessus, pour obtenir un composd de formule (1), dans 
laquelle A reprSsente 



-CK2-CK-CH2- ou -CK-CH2-CH2" 
OH . OH 



ou 

I) on fait r6aglr un compost de formule : 



1 " ' 
R^-NHCOCHCH, 



r2-nhccchch<5 

dans laquelle chaque symbole a la m^me signification quindiqud ci-dessus, avec un composd de fbmiule: 

dans laquelle Y a la m§me signification qu'indlqud d-dessus et R^^ reprdsente un groupe alcoxycarbonyle 
infSrieur, pour obtenir un composd de formule (I), dans laquelle A reprdsente 
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-Ch* -CK - 

dans lequel R^i a la mfime signification qulndiqu^ cl-dessus, ou 

J) on fait r^agir un compos6 de fonmule (1), dans laquelle Y repr6sente le groupe amino, avec le fbmiald6- 
hyde en pr6sence d'adde formique, pour obtenir un compos6 de fonmule (I), dans laquelle Y repr^sente 
le groupe dim6thylamlno, at, si d$sir6, on soumet un connpos6 de fonmule (I), dans laquelle R\ R2. R^.R* 
A ou Y comporte un groupe amino prot6g6 ou un groupe hydroxy prot6g6, k una reaction de scission du 
groupe protecteur, pour obtenir un composd de fonmule (1), dans laquelle R\ R?, R*, A et Y repr6sentent 
un groupe amino ou un groupe hydroxy et, si d6slr6, on transfonme le compos6 ainsi obtenu, de fonmule 
(I), en un set de celul-cL 

23. Proc6d6 selon la revendlcation 22, dans lequel le prodult est un compos6 de formula (0, dans laquelle 
Ri et repr6sentent chacun un groupe alcoyle comportant de 1 d 1 8 atomes de carbone, un groupe alc6nyle 
comportant de 2 6 18 atomes de carbone, un groupe alcynyle comportant de 2 a 18 atomes de carbone, un 
groupe cydoalcoyle comportant de 3 6 8 atomes de carbone, un groupe cycloalc6nyle comportant de 5 i 8 
atomes de carbone ou un radical hydrocarbon6 allcyclique fusionn6 comportant de 9 a 11 atomes de carbone, 

ledit radical hydrx)carbon6 alicydlque fusibnn6 6tant non substitu6 ou substitu6 par un groupe alcoyle 
comportant de 1 gi 5 atomes de carbone. un groupe halogdne, un groupe halog^no-alcoyie comportant de 1 d 
5 atomes de carbone, un groupe amino, un groupe N-alcoylam!no comportant de 1 d 5 atomes de carbone, 
un groupe N,N-dialcoylamlno dans lequel chacun des groupes alcoyle comporte de 1 k 5 atomes de carbone, 
un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 3i 5 atomes de carbone ou un groupe 
alcoxy comportant de 1 d 5 atomes de carbone ; 

R3 et R* reprfeentent chacun I'hydrog^ne. un groupe alcoyle comportant de 1 ^ 18 atomes de carbone, 
un groupe alc6nyle comportant de 2 S 1 8 atomes de carbone, un groupe alcynyle comportant de 2 d 1 8 atomes 
de carbone, un groupe cydoalcoyle comportant de 3 A 8 atomes de carbone, un groupe cydoalc6nyle compor- 
tant de 5 6 8 atomes de carbone, un radical hydrocarbons aromatique monocydique, un radical hydrocarbon6 
aromatique bicydlque. un radical hydrocarbon^ aromatique tricydique, un radical hydrocarbon^ aromatique 
bicydique partiellement ou enti6rement hydrog6n6, un radical hydrocarbons aromatique tricydique partielle- 
ment ou entiSrement hydrog6n6, un groupe fonmd par la condensation tfun radical hydrocarbons aromatique 
monocydique ou bicydique avec un radical hydrocarbons monocydique saturS ou insaturS, un radical hydro- 
carbons pontS ou un groupe hStSrocydique monocydique ou bicydique contenant un ou deux hStSroatomes 
choisis panmis les atomes consistant en azote, oxygSne et soufire, 

ledit groupe alcoyle, le groupe alcSnyle et le groupe alcynyle Stant non substituSs ou substituSs par un 
groupe cydoalcoyle comportant de 3 8 atomes de carbone, un groupe cycloalcSnyle comportant de 5 a 8 
atomes de carbone, un radical hydrocarbons aromatique monocydique, un radical hydrocarbons aromatique 
bicydique, un radical hydrocarbons aromatique tricydique, un radical hydrocarbons aronriatique bicydique par- 
tiellement ou entiSrement hydrogSnS, un radical hydrocarbons aromatique tricydique partiellement ou entiS- 
rement hydrogSnS, un groupe formS par la condensation d'un radical hydrocarbons aromatique monocydique 
ou bicydique avec un radical hydrocarbons monocydique saturS ou insaturS, un radical hydrocarbons pontS 
ou un groupe hStSrocydique monocydique ou bicydique contenant un ou deux hStSroatomes choisis panml 
les atomes consistant en azote, oxygSne et soufire, 

ledit groupe cydoalcoyle, le groupe cydoalcSnyle, le radical hydrocarbons aromatique monocydique, le 
radical hydrocarbons aromatique bicydique, le radical hydrocarbons aromatique tricydique, le radical hydro- 
carbons aromatique bicydique partiellement ou entiSrement hydrogSnS. le radical hydrocarbons aronnatique 
tricydique partiellement ou entiSrement hydrogSnS, le groupe formS par condensation, le radical hydrocarbons 
pontS etie groupe hStSrocydique monocydique ou bicydique Stant non substituSs ou substituSs parun groupe 
alcoyle comportant de 1 S 5 atomes de carbone, un groupe halogSne, un groupe halogSno-alcoyle comportant 
de 1 S 5 atomes de carbone, un groupe amino, un groupe N-alcoylamino comportant de 1 S 5 atomes de car- 
bone, un groupe N,N-dlalcoylamino dans lequel chacun des groupes alcolye comporte de 1 S 5 atomes de car- 
bone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 S 5 atomes de carbone ou un 
groupe alcoxy comportant de 1 S 5 atomes de cart>one ; 

A reprtsente un groupe alcoylSne connportant de 2 S 1 2 atomes de carbone, un groupe alcSnylSne compor- 
tant de 2 S 12 atomes de carbone, un groupe alcynylSne comportant de 2 S 12 atomes de carbone, un groupe 
cydoalcoylSne comportant de 3 S 8 atomes de carbone, un groupe cydoalcSnylSne comportant de 4 S 8 atomes 
de carbone, un groupe arylSne ou un groupe reprSsentS par la formula : 



_Ai-X3-A2-, 
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-A^-X3-A2-X4.A3-X«-A4- 

5 

dans lesquelles X^ X^ et X^ repr^sentent chacun -O- ou -S(0)n- dans laquelle n represents 0, 1 ou 2 ; et A^ 
A^ A^ et A^ repr^entent chacun un groupe alcoyldne comportant da 2 ^ 12 atonies de carfoone, un groupe 
alc6nyldne comportant de 2 d 12 atomes de carbone, un groupe afcynyl^ne comportant de 2 ^ 12 atomes de 
carbons, un groupe cydoalcoyl^ne comportant de 3 ^ 8 atomes de carbone, un groupe cydoalc^nyl^ne 

10 comportant de 4 ^ 8 atomes de carbone ou groupe aryl&ne, 

ledit groupe alcoyl^ne, le groupe alc6nyl6ne et le groupe alcynyl&ne dtant non substitu^s ou substitu^s 
par un groupe alcoyle comportant de 1 d 5 atomes de carbone, un groupe alc^nyle comportant de 2 d 5 atomes 
de carbone, un groupe alcynyle comportant de 2 ^ 5 atomes de carbone, un groupe divalent dSrivd d'un alcane 
comportant de 1 d 5 atomes de carbone, un groupe oxo, un groupe nitro, un groupe hydroxy, un groupe alcoxy- 

15 carbonyle comportant de 1 d 5 atomes de carbone, un groupe amino, un groupe N-alcoylcarbamoylaxy dans 
lequel le groupe alcoyle compcMle de 1 d 5 atomes de carbone, un groupe N,N-diaicoylcarbamoyloxy dans 
lequel chacun des groupes alcoyle comporte de 1 d 5 atomes de carbone, un groupe halogdne, un groupe 
alcoxy, un groupe cydoalcoyie comportant de 3 d 8 atomes de carbone, un radical hydrocart}on6 aromatique 
mono-, bi- ou tricydique, un groupe alcoyle comportant de 1 d 5 atomes de carbone qui est sut>stitud par un 

20 radical hydrocarbon^ aromatique mono-, bi- ou tricydique ou un groupe h^t^rocydique monocydique ou bicy- 
dique cotenant un ou deux h^t^roatomes cholsis parmis les atomes conslstant en azote, oxyg^ne et soufre, 
ledit groupe cydoalcoyl^ne, le groupe cydoalc6nyl6ne et le groupe aryl&ne Stant non substitu^s ou subs- 
titu§s par un groupe alcoyle comportant de 1 d 5 atomes de carbone, un groupe halog&ne, un groupe halo- 
g^no^lcoyle comportant de 1 d 5 atomes de carbone, un groupe amino, un groupe N-alooylamlno comportant 

25 da 1 d 5 atomes de carbone, un groupe N,N-dialcoylamlno dans lequel chacun des groupes alcoyle comporte 
de 1 § 5 atomes de carbone, un groups nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 ^ 5 
atomes de carbone ou un groupe alcoxy cc»nportant de 1 £i 5 atomes de carbone, 

ledit radical hydrocarbon^ aromatique mono, bl ou tricydique. le groupe alcoyle comportant de 1 k 5 atomes 
de carbone qui estsubstltud parun radical hydrocarbon^ aromatique mono-, bi-ou tricydique etie groupe h6t6- 

30 rocydique monocydique ou bicydique dtant non substttuds ou substttu^s par un groupe alcoyle comportant 
de 1 d 5 atomes de carbone, un groupe halog&ne, un groupe halog^no-alcoyie comportant de 1 d 5 atomes 
de carbone, un groupe amino, un groupe N-alcoyiamino comportant de 1 d 5 atomes de carbone, un groupe 
N,N-dialcoylamlno dans lequel chacun des groupes alcoyle comporte de 1 d 5 atomes de carbone, un groupe 
nItro, un groupe hydroxy, un groupe alcanoyle comportant de 1 & 5 atomes de carbone ou un groupe alcoxy 

35 comportant de 1 d 5 atomes de carbone, 

X^ et )G reprdsentent chacun un atome d'oxygdne ou un atome de soufre ; et 

Y reprSsente un groupe amino, un groupe alcoylamino comportant de 1^5 atomes de carbone, un groupe 
dialcoylamino dans lequel chacun des groupes alcoyle comportent de 1 ^ 5 atomes de carbone, un groupe 
cydoalcoylamino comportant de 3 ^ 8 atomes de carbone, un groupe arylamino, un groupe aryl-alcoylamino 

40 dans lequel le groupe alcoyle comporte de 1 d 5 atomes de carbone, un groupe alcoxycarbonylamino compor- 
tant de 1 £i 5 atomes de carbone, un groupe aicoylcarbonylamlno comportant de 1 d 5 atomes de carbone, un 
groupe benzamido, un groupe N'-alcoyIur6ido dans lequel le groupe alcoyle comporte de 1 d 5 atomes de car- 
bone, un groupe N'-ph6nylur6ldo, un groupe N'-phdnyl-alcoylur6ido dans lequel le groupe alcoyle comporte 
de 1 d 5 atomes de carbone, un groupe dialcoylaminodthyloxycarbonylamino dans lequel le groupe alcoyle 

45 comporte de 1 d 5 atomes de carbone, un groupe a-amlnoalcanoylamlno dans lequel le groupe alcanoyle 
comporte de 1 d 5 atomes de carbone, un groupe a-amino-phdnylalcanoylamino dans lequel le groupe alca- 
noyle comporte de 1 ^ 5 atomes de carbone, un groupe p*amlnoalcanoylamIno dans lequel le groupe alcanoyle 
comporte de 2 d 5 atomes de carbone, un groupe y-aminoalcanoylamino dans lequel le groupe alcanoyle 
comporte de 3 d 5 atomes de carbone, un groupe sucdnimido, phtalimido ou un cyde hdt^rocydique mono- 

50 cydique ou bicydique condens6, 

ledit cyde h^t^rocydique monocydique ou bicydique condensd ^tant non substitud ou substitud par un 
groupe alcoyle comportant de 1 ^ 5 atomes de carbone, un groupe hatogdne, un groupe halogdno-alcoyle 
comportant de 1 d 5 atomes de carbone, un groupe amino, un groupe N-alcoylamino comportant de 1 d 5 ato- 
mes de carbone, un groupe N,N-dialcoylamino dans lequel chacun des groupes alcoyle comporte de 1 d 5 ato- 

55 mes de carbone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 d 5 atomes de 
carbone ou un groupe alcoxy comportant de 1 d 5 atomes de carbone, 

Y peut fonmer en assodation avec un atome de carbone constitutif de A un cyde hStdrocydique monocy- 
dique ou bicydique condense. 
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ledit cyde h6t6rocyclique monocydique ou bicycl!que condense 6tant non substitu6 ou substitud par un 
groupe alcoyle comportant de 1 S 5 atomes de carbonep un groupe halogdne, un groupe halog6no-alcoyle 
comportant de 1 S atomes de carbone, un groupe amino, un groupe N-alcoylaniino comportant de 1 S 5 ato- 
mes de carbone, un groupe N.N-dialcoylamino dans lequel chacun des groupes alcoyle comporte de 1 & 6 ato- 
5 mes de carbone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 ^ 5 atomes de 
carbone ou un groupe alcoxy comportant de 1 d 5 atomes de carbone, 

ou un sel phamnaceutiquement acceptable de celui-ci. 

24. Proc6d6 selon la revendlcation 22, dans lequel le prodult est un compos6 de fonnule (I), dans laquelle 
Ri et R? repr6sentent chacun un groupe alcoyle comportant de 1 18 atomes de carbone ou un groupe cydoal- 

io coyle comportant de 3 d 8 atomes de carbone. 

25. Proc6d6 selon la revendlcation 22, dans lequel le produit est un compos6 de fomiule (I), dans laquelle 
W et R2 reprdsentent chacun un groupe alcoyle comportant de 1 & 5 atomes de carbone. 

26. Proc6dd selon la revendlcation 22, dans lequel le produit est un produit de fbrmule (I), dans laquelle 
et R* repr6sentent chacun ThydrogSne ou un groupe alcoyle comportant de 1 a 5 atomes de carbone. 

IS 27. Proc6d6 selon la revendlcation 22, dans lequel le produit est un composd de fonmule (I), dans laquelle 
R3 et R« reprdsentent Thydrog^ne. 

28. Proc6d§ selon la revendlcation 22, dans lequel le produit est un compos6 de formule (I), dans laquelle 
A repr6sente (1) un groupe alcoyi6ne comportant de 2 k 6 atomes de carbone qui peut 6tre substitu6 par (I) 
un groupe phdnyle non substitud ou substitu6 par un groupe halog^ne ou un groupe alcoyle comportant de 1 

20 kS atomes de carbone, (11) un groupe pyridyle, (ill) un groupe ph6ny!alcoyle dans lequel le groupe alcoyle 
comporte de 1 i 5 atomes de carbone, (Iv) un groupe cydoalcoyle comportant de 3 d 8 atomes de carbone, 
(v) un groupe hydroxy, (vl) un groupe alcoxycarbonyle comportant de 1 S 5 atomes de carbone ou (vii) un groupe 
N.N-dialcoylcarbamoyloxy dans lequel chacun des groupes alcoyle comporte de 1 A 5 atomes de carbone, (2) 
un groupe -(CH2)rO-(CH2)z- ou (3) ph6nyl6ne. 

25 29. Proc6d6 selon la rovendication 22, dans lequel le produit est un compost de formule (I), dans laquelle 
A reprfisente le groupe 6thyl&ne. 

30. Proc6dd selon la revendlcation 22, dans lequel le produit est un compost de formule (1), dans laquelle 
et X2 reprdsentent un atome tfoxygfene. 

31 . ProcSdS selon la revendlcation 22, dans lequel le produit est un compost de formule (1), dans laquelle 
30 Y repr^sente un groupe amino, un groupe dialcoylamino dans lequel chacun des groupes alcoyle comporte 

de 1 ^ 5 atomes de carbone, un groupe phSnylamino, un groupe phdnyl-alcoylamino dans lequel le groupe 
alcoyle comporte de 1 d 5 atomes de carbone, un groupe alcoxycarlyonylamino comportant de 1 d 5 atomes 
de carbone, un groupe alcbylcarbonylamlno comportant de 1 5 atomes de carbone, un groupe benzamldo, 
un groupe N'-alcoylur61do dans lequel le groupe alcoyle comporte de 1 ^ 5 atomes de carbone, un groupe N*- 

35 ph^nylurdldo, un groupe dlalcoylamino^thyloxycarbonytamino dans lequel chacun des groupes alcoyle 
comporte de 1 ^ 5 atomes de carbone, un groupe glycinamido, un groupe phtallmldo ou un groupe morpholino. 

3Z Procddd selon la revendication 22, dans lequel le produit est un compost de formule (l)> dans laquelle 
ArY represents un groupe oa-pyridylalcoyie dans lequel le groupe alcoyle comporte de 1 3i 6 atomes de cartione, 
un groupe a>-pip6ridylalcoyte dans lequel le groupe alcoyle comporte de 1 d 6 atomes de carbone ou un groupe 

40 4-pip6ridyle. 

33. Proc6d6 selon la revendication 22. dans lequel le produit est un composd de formule (I), dans laquelle 
Y repr^sente le groupe amino. 

34. Procddd selon la revendication 22. dans lequel le sel est un sel d'addition d'acide phanmaceutiquement 
acceptable. 

45 35. Proc^dd selon la revendication 22, dans lequel le produft est le 1-amino-2-bis(n-butylcartJamoyloxy6- 
thyl)amino6thdne ou un sel d'addition d'adde pharmaceutiquement acceptable de celui-ci. 

36. Proc^d^ selon la revendication 22, dans lequel le produit est le dichlorhydrate de 1 -amino-2-bis(n-butyl- 
carbamoyloxy6thyl)-amino6thane. 

37. Proc6d6 selon la revendication 22, dans lequel le produit est le 1-«mino-3-bis-(n-butylcart)amoyloxy6- 
50 thylHtminopropane ou un sel d'addltion d'adde pharmaceutiquement acceptable de celui-d. 

38. Proc^dd selon la revendication 22, dans lequel le produit est la N,N-bis(n-butylcarbamoyloxy6thyl)2- 
(4-chloroph6nyl)6thyl6nediamlne ou un sel d'addition d'adde pharmaceutiquentent acceptable de celle-cL 

39. Proc6d6 selon la revendlcation 22, dans lequel le produit est la N,N-bis(n-butylcarbamoyloxy6thyl)2- 
(4^uoroph6nyl)ethyl&nediamine ou un sel d'addition d'acide phannaceutiquement acceptable de celle-ci. 

55 40. Proc^dd selon la revendlcation 22, dans lequel le produit est le 1-amlno-2-b[s(n-butylcarbamoyloxyd- 
thyl>-dmino-1-ph6nyiethane ou un sel d'addition d'acide phanmaceutiquement acceptable de celuhci. 
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Revendlcatlons pour ies Etats contractants : BS, GR 
1. Proc6dd de preparation d'un compost de fonmule : 

5 

H-->«HC0C3CK_ 
*" H^-KKCOCHCH, 

dans laquelle et R^ reprSsentent chacun un radical liydrocarl>on6 acycllque ou un radical hydrocarbon^ ali- 
is cydlque ; et R^ repr^sentent chacun I'hydrog^ne ou un radical hydrocarbon^ qui peut contenir un ou des 
h6t(§roatomes ; A repr^sente une chaltie carbonSe comportant deux ou plusieurs atomes de carbone qui peut 
contenir une liaison dtherou une liaison sulfure, dventuellement substitute, et qui peut eile-nrt§me former un 
cycle ; et reprdsentent chacun un atome d'oxyg&ne ou un atome de soufre ; et Y represents un groupe 
amine ou un radical organique 116 par llntermediaire d'un atome d'azote, qui peut fbnner un cyde par combi- 
20 naison avec un atome de carbone constitutif de A ; ou d'un sel de celui-ci, selon lequel 

a) on fait rSagir^un derive d'isocyanate ou un ddrh/d d'isothiocyanate avec un compose de fonmule : 



25 HOCHCH^ 

HOCTHCHv 

30 

dans laquelle chaque symbole a la meme signification que defini ci-dessus, ou 
b) on fait rSaglr un compose de fonmule : 

HzN-A-Y 

35 

dans laquelle chaque symbole a la m§me signification quindique ci-dessus, avec un compose de fbmiuie: 



40 



1 " 1 T 
R-^-NHCOCHCH^-Vf- 



dans laquelle R^ R^ et ont Ies mSmes significations qu'indique ci-dessus et represente un haiogene 
ou un groupe R^-S02-0-dans lequel R^ represente un groupe alcoyle Inferieur ou un groupe phenyle qui 
4$ peut etre substitue par un groupe alcoyle inferieur, et un compose de fonmule : 



Il2i4 2 

SO 



dans laquelle R^, R^ et )G ont Ies mSmes significations qu'indique ci-dessus et represente un halogene 
ou un groupe R^02-0- dans lequel R® represente un groupe alcoyle Inferieur ou un groupe phenyle qui 
peut etre substitue par un alcoyle infdrleur, ou 
55 c) on fait rSaglr un compose de formule : 
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R-^-NHCOCHCH- 
112 14 ^ 



dans laquelle chaque symbole a la m§me signification qu'indiqud ci-dessus. avec un composd de foimule: 

W*-A-Y 



dans laqueile A et Y ont les mSmes significations qu'indiqu6 ci-dessus et W* represents un halogfene ou 
un groupe R^-SOa-O- dans lequel R7 repr6sente un groupe alcoyle Inf6rieur ou un groupe ph6nyle qui peut 
15 dtre sut>stitu6 par un alcoyle inf^rieur, ou 
d) on fait rdagir un compost de fbnnnule : 

20 R--K-HC0CHCH9 

R^-KHCOCHCho^ 
II 2 1 4 - 



dans laqueile R\ R2, R\ R\ Xi, X^ et Aontles mgmes significations qu*indiqu6 d-dessus el reprSsente 
un halog6ne ou un groupe R* SO2-O- dans lequel repr6sente un groupe alcoyle inf6rieur ou un groupe 
ph6nyie qui peut Stre substftu6 par un alcoyle infferieur, avec un compos6 de formule : 



H-Y 



dans laqueile Y a la mfime signification qu1ndlqu6 ci-dessus, ou 

e) on soumet un compos6 de fbrmule (I), dans laqueile Y est un groupe amino, d une r6actlon d'acyiatton. 
pour obtenir un compost (I), dans laqueile Y est un groupe amino acyI6, ou 

f) on fait r6agir une aziridine qui peut 6tre substitu6e par un groupe alcoyle Inf6rieur. un groupe cydoalcoyle, 
un groupe aryle ou un groupe aryl-alcoyle inf6rieur. avec un compos6 de formule : 



^ R -Z^^HCOCHCH. 

R^-KHCOCHCH-5^ 



dans laqueile chaque symbole a la m§me sigriification qu'indiqu6 ckiessus, pour obtenir un compos6 de 
fbrmule (1), dans laquelle A reprisente le groupe 6thylfene et Y reprteente un groupe amino, un groupe 
alcoylamino inf^rieur, un groupe cydoalcoylamino, un groupe arylamino ou un groupe aryl-alcoylamino 
50 inf^rleur, ou 

g) on fait r^aglr un oomposd de fonmule : 
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1 h I 
R -IvHCCCHCH-, 

5 

H--KHCOCHCH^ 

f 0 dans laquelle cheque symbole a la mime signification qu'indlqu6 ci-dessus, avec le plithalimide, pour obte- 
nir un compos§ de fbmnule (I), dans laquelle Y est le groupe phthalimido. ou 
h) on fait rSagir un compost de fbmmjie : 

1 )l I 
?."-NHCOC=Ch- 

h"-nhcochchV^ 

20 Ii2l4 2 

dans laquelle chaque symbole a la m§me signification qu'indiquS cl-dessus, avec un compost de fonmuie: 



dans laquelfe Y a la m§me signification qu'indiqui cl-dessus, pour obtenlr un compos6 de fomiule (I), dans 
laquelle A reprSsente 



35 



-CH2-CH-CH2- 
OH 



ou -CH-CH2-CH2- 

6h 



ou 

40 Q on fait r6aglr un compose de fonmjle : 



1 n • 

^ a-^-KBCOCHCHj 



so 



ss 



dans laquelle chaque symbole a la mSme signification qu'lndiqu6 cMlessus. avec un composd de fbnnule : 

CH,"C-Y 

dans laquelle Y a la mime signification qu'indiqui ci-dessus et R^^ reprisente un groupe alcoxycarbonyle 
infirieur, pour obtenlr un composi de fonnule (I), dans laquelle A repr6sente 
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to 



15 



20 



25 



dans lequel R" a la mfime signffication qulndiqu^ d-dessus. ou 

j) on fail r6agir un compos6 de formule (I), dans laquelle Y repr^ente le groups amino, avec le formald6- 
hyde en prtsence d'acide fbrmique, pour obtenir un compos6 de formule (I), dans laquelle Y repr6sente 
le groupe dim6thylamino, et, si d6sir6. on soumet un compos6 de formule (I), dans laquelle R\ R^. R^, 
A ou Y comporte un groupe amino prot6g6 ou un groupe hydroxy prot6g§, k une reaction de cission du 
groupe protecteur, pour obtenir un compos6 defonmule (I), dans laquelle RS R^ R*. R^ A et Y repr^sentent 
un groupe amino ou un gioupe hydroxy et. si d6sir6. on transfomie le compos6 ainsi obtenu, de formule 
(I), en un sel de celul-ci. . ... ^ , „ 

2. PrDc6d6 selon la revendication 1. dans lequel le prodult est un compos6 de fomiule (I), dans laquelle 
Ri et R2 repr6sentent chacun un groupe alcoyle comportant de 1 ft 1 8 atomes de carbone, un groupe a!c6nyle 
comportant de 2 3i 18 atomes de carbone, un groupe alcynyle comportant de 2 ^ 18 atomes de cartwne, un 
groupe cydoalcoyle comportant de 3 6 8 atomes de carbone, un groupe cycloaIc6nyle comportant de 5 6 8 
atomes de carbone ou un radical hydrocarbons allcydique fusionnd comportant de 9 a 11 atomes de carbone, 
ledit radical hydrocarbon6 alicydique fuslonn6 6tant non substitu6 ou substitu6 par un groupe alcoyle 
comportant de 1 a 5 atomes de carbone, un groupe halogSne. un groupe halog6no-alcoyle comportant de 1 d 
5 atomes de carbone. un groupe amino, un groupe N-alcoylamino comportant de 1 ^ 5 atomes de carbone, 
un groupe N,N-dialooylamino dans lequel chacun des groupes aicoyle comporte de 1 & 5 atomes de carbone, 
un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 a 5 atomes de carbone ou un groupe 
alcoxy comportant de 1 & 6 atomes de carbone ; 

R3 et R* repr6sentent chacun i'hydrog^ne, un groupe alcoyle comportant de 1 ^ 18 atomes de carbone, 
un groupe alc6nyle comportant de 2 A 18 atomes de carbone, un groupe alcynyle comportant de 2 a 1 8 atomes 
de carbone, un groupe cydoalcoyle comportant de 3 8 atomes de carbone, un groupe cydoalcdnyle compor- 
tant de 5 a 8 atomes de carbone. un radical hydrocarbons aromatlque monocydique, un radical hydrocarbons 
aromatique bicydlque, un radical hydrocarbons aromatique tricydlque, un radical hydrocarbons aromatique 
bicydique partiellement ou entiSrement hydrogSnS, un radical hydrocarbons aromatique tricydique partielle- 
30 ment ou entiSrement hydrogSnS, un groupe forniS par la condensation d'un radical hydrocarbons aromatique 
monocydique ou bicydique avec un radical hydrocarbons monocydique saturS ou insaturS, un radical hydro- 
carbons pontS ou un groupe hStSrocydique monocydique ou bicydique contenant un ou deux hStSroatomes 
choisis parmis les atomes consistent en azote, oxygSne et soufire, 

ledit groupe alcoyle, le groupe alcSnyle et le groupe alcynyle Stant non substituSs ou substituSs par un 
35 groupe cydoalcoyle comportant de 3 S 8 atomes de carbone, un groupe cycloalcSnyle comportant de 5 ^ 8 
atomes de carbone, un radical hydrocarbons aromatique monocydique, un radical hydrocarbons aromatique 
bicydique, un radical hydrocarbons aromatique tricydique, un radical hydrocarbons aromatique bicydique par- 
tiellement ou entiSrement hydrogSnS, un radical hydrocarbons aromatique tricydique partiellement ou entiS- 
rement hydrogSnS, un groupe formS par la condensation d'un radical hydrocarbons aromatique monocydique 
40 OU bicydique avec un radical hydrocarbons monocydique saturS ou insaturS, un radical hydrocarbons pontS 
ou un groupe hStSrocydique monocydique ou bicydique contenant un ou deux hStSroatomes choisis pamii 
les atomes consistant en azote, oxygSne et soufre, 

ledit groupe cydoalcoyle, le groupe cydoalcSnyle, le radical hydrocarbons aromatique monocydique, le 
radical hydrocarbons aromatique bicydique, le radical hydrocarbons aromatique tricydique, le radical hydro- 
carbons aromatique bicydique partiellement ou entiSrement hydrogSnS, le radical hydrocarbons aromatique 
tricydique partiellement ou entiSrement hydrogSnS, le groupe formS par condensation, le radical hydrocarbons 
pontS et le groupe hStSrocydique monocydique ou bicydique Stant non substituSs ou substituSs par un groupe 
alcoyle comportant de 1 S 5 atomes de carbone, un groupe halogSne, un groupe halogSno-alcoyfe comportant 
de 1 & 5 atomes de cart)one, un groupe amino, un groupe N-alcoylamino comportant de 1 S 5 atomes de car- 
bone, un groupe N,N-diaIcoylamino dans lequel chacun des groupes alcolye comporte de 1 S 5 atomes de car- 
bone! un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 S 5 atomes de carbone ou un 
groupe alcoxy comportant de 1 S 5 atomes de carbone ; 

A reprSsente un groupe alcoylSne comportant de 2 S 1 2 atomes de carbone. un groupe alcSnylSne compor- 
tant de 2 S 12 atomes de carbone, un groupe alcynylSne comportant de 2 a 12 atomes de carbone. un groupe 
55 cydoalcoylSne comportant de 3 a 8 atomes de carbone, un groupe cydoalcSnylSne comportant de 4 S 8 atomes 
de cariwne. un groupe arylSne ou un groupe reprSsentS par la formule : 

_Ai-X3-A2-, 



45 



SO 
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_Ai-X3-A2-X*-Aa-XS-A4- 

5 

dans lesquelles et X^ reprSsentent chacun -O- ou -S(0)n- dans laqueile n repr6sente 0, 1 ou 2 ; et A^, 
A2 A^ et A^ repr6sentent chacun un groupe alcoyl^ne comportant de 2 ^ 12 atomes de carbone, un groupe 
aIc6nylSne comportant de 2 ^ 12 atonies de carbone, un groupe alcynytSne comportant de 2 ^ 12 atomes de 
carbone, un groupe cydoalcoyl&ne comportant de 3 d 8 atomes de carbone. un groupe cydoalc^nyldne 

10 comportant de 4 ^ 8 atomes de carbone ou groupe aryl^ne, 

ledit groupe alcoylSne, le groupe alcSnyf^ne et le groupe alcynyldne Stant non substitu^s ou substitu^s 
par un groupe alcoyle comportant de 1 d 5 atomes de carbone, un groupe atc6nyle comportant de 2 d 5 atomes 
de carbone, un groupe alcynyle comportant de 2 d 5 atomes de carbone, un groupe divalent d^rivS d'un alcane 
comportant de 1^5 atomes de carbone, un groupe oxo, un groupe nitro, un groupe hydroxy, un groupe alcoxy- 

15 carbonyle comportant de 1 d 5 atomes de carbone, un groupe amino, un groupe N-alcoylcarbamoyloxy dans 
lequel le groupe aicoyle comporte de 1 ^ 5 atomes de carbone, un groupe N,N-dialcoyicarbamoyloxy dans 
lequel chacun des groupes alcoyle comporte de 1 ^ 5 atomes de carbone, un groupe halogdne, un groupe 
alcoxy, un groupe cydoalcoyle comportant de 3 d 8 atomes de carbone, un radical hydrocarbon^ aromatique 
mono-, bi- ou tricydique, un groupe alcoyle comportant de 1 d 5 atomes de carbone qui est substHud par un 

20 radical hydrocarbons aromatique mono-, bi- ou tricyclique ou un groupe hdtdrocydique monocyclique ou bicy- 
dlque cotenant un ou deux hStSroatomes choisis parmts les atomes consistent en azote, oxygdne et soufire, 
ledit groupe cydoalcoytSne, le groupe cydoalcSnylSne et le groupe aryl&ne Stant non substitu^ ou subs- 
titute par un groupe alcoyle comportant de 1 d 5 atomes de carbone, un groupe halogdne, un groupe halo- 
g6no-alcoyIe comportant de 1 ^ 5 atomes de carbone, un groupe amino, un groupe N-alcoytamIno comportant 

25 de 1 d 5 atomes de carbone, un groupe N,N-diaicoylamino dans lequel chacun des groupes alcoyle comporte 
de 1 d 5 atomes de carbone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 d 5 
atomes de carbone ou un groupe alcoxy comportant de 1 d 5 atomes de carbone, 

ledit radical hydrocarbon^ aromatique mono, bi ou tricydique, le groupe alcoyle comportant de 1 d 5 atomes 
de carbone qui estsubstltud par un radical hydrocarbon^ aromatique mono-, bt- ou tricyclique et le groupe hdtS- 

30 rocydique monocydique ou bicydique 6tant non substitute ou substituSs par un groupe alcoyle comportant 
de 1 ^ 5 atomes de carbone, un groupe halogSne, un groupe halogSno-alcoyle comportant de 1 ^ 5 atomes 
de carbone, un groupe amino, un groupe N-alcoylamlno comportant de 1 d 5 atomes de carbone, un groupe 
N,N-dlalcoylamino dans lequel chacun des groupes alcoyle comporte de 1 ^ 5 atomes de carbone, un groupe 
nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 d 5 atomes de carbone ou un groupe alcoxy 

35 comportant de 1 d 5 atomes de carbone, 

X^ et )^ reprteentent chacun un atome d'oxyg^ne ou un atome de soulte ; et 

Y reprteente un groupe amino, un groupe ^coylamino comportant de 1 S 5 atomes de carbone, un groupe 
dialcoylamlno dans lequel chacun des groupes alcoyle comportent de 1 ^ 5 atomes de carbone, un groupe 
cydoalcoylamino comportant de 3 & 8 atomes de carbone, un groupe arylamlno, un groupe aryl-alcoylamino 

40 dans lequel le groupe alcoyle comporte de 1 ^ 5 atomes de carbone, un groupe alcoxycarbonylamino compor- 
tant de 1 d 5 atomes de carbone, un groupe alcoylcarbonylamino comportant de 1 i 5 atomes de carbone, un 
groupe benzamido, un groupe N'-alcoytur6ido dans lequel le groupe alcoyle comporte de 1 d 5 atomes de car- 
bone, un groupe N'-phSnylur§ido, un groupe N'-ph6nyl-alcoylur6ido dans lequel le groupe alcoyle comporte 
de 1 d 5 atomes de carbone, un groupe dialcoylaminodthyloxycarbonylamino dans lequel le groupe alcoyle 

45 comporte de 1 d 5 atomes de carbone, un groupe a-aminoalcanoylamino dans lequel le groupe alcanoyle 
comporte de 1 £i 5 atomes de carbone, un groupe oramlno-phdnylalcanoylamino dans lequel le groupe alca- 
noyle comporte de 1 d 5 atomes de carbone, un groupe p-amlnoalcanoylamino dans lequel le groupe alcanoyle 
comporte de 2 ^ 5 atomes de carbone, un groupe r-aminoalcanoylamino dans lequel le groupe alcanoyle 
comporte de 3 ^ 5 atomes de carbone, un groupe sucdnimldo, phtalimido ou un cycle hStSrocydlque niono- 

50 cydique ou bicydique condense, 

ledit cyde hStSrocydique monocydique ou bicydique condense 6tant non substitud ou subsUtuS par un 
groupe alcoyle comportant de 1 5 atomes de carbone, un groupe halogdne, un groupe halog6no-alcoyle 
comportant de 1 ^ 5 atomes de carbone, un groupe amino, un groupe N-alcoylamino comportant de 1 ^ 5 ato- 
mes de carbone, un groupe N,N-dialcoylamlno dans lequel chacun des groupes alcoyle comporte de 1 ^ 5 ato- 

55 mes de carbone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 d 5 atomes de 
carbone ou un groupe alcoxy comportant de 1 d 5 atomes de carbone, 

Y peut fbnner en assodation avec un atome de carbone constitutrf de A un cyde hStSrocydique monocy- 
dique ou bicydique condense, 



80 



(edit cyde h6t6rocycllque monocydique ou bicydique condens6 6tant non substftu6 ou substitu6 par un. 
groupe alcoyle comportant de 1 ^ 5 atomes de carbons, un groupe haIog6ne. un groupe halog6no-aIcoy!e 
comportant de 1 d 5-atomes de carbone, un groupe amino, un groupe N-alcoylamino conr^portant de 1 a 5 ato- 
mes de carbone, un groupe N,IM-diaIcoyiamino dans lequel chacun des groupea alcoyle comporle de 1 a 5 ato- 
5 mes de carbone, un groupe nitro, un groupe hydroxy, un groupe alcanoyle comportant de 1 a 5 atomes da 
carbone ou un groupe aicoxy comportant de 1 & 5 atomes de carbone, 

ou un sel pharmaceutiquement acceptable de celui-d, 

3. Proc§d6 selon la revendication 1, dans lequel le prodult est un compost de formule (I), dans laquelle 
Ri et R2 repr6sentent chacun un groupe alcoyle comportant de 1 a 1 8 atomes de carbone ou un groupe cydoal- 

10 coyle comportant de 3 d 8 atontes de carbone. 

4. Proc§d6 selon la revendlcatlon 1, dans lequel le prodult est un compos6 de fomiule (I), dans laquelle 
Ri et R^ repr6sentent chacun un groupe alcoyle comportant de 1 a 5 atomes de carbone. 

5. Proc6d6 selon la revendlcatlon 1. dans lequel le prodult est un prodult de formule (I), dans laquelle R^ 
et R* repr6sentent chacun ITiydrogSne ou un groupe alcoyle comportant de 1 d 5 atomes de carbone. 

IS 6. Proc6d6 selon la revendication 1, dans lequel le prodult est un compos6 de formule (I), dans laquelle 
R3 et R^ reprdsententl'hydrog^ne. 

7. Proc6d6 selon la revendlcatlon 1, dans lequel le prodult est un compos6 de fomiule (1). dans laquelle 
A repr6sente (1) un groupe alcoylftne comportant de 2 a 6 atomes de carbone qui peut 6tre substitu6 par (I) 
un groupe ph6nyle non substitu6 ou substltu6 par un groupe haIog6ne ou un groupe alcoyle comportant de 1 

20 h5 atomes de carbone, Oi) un groupe pyridyle, (Hi) un groupe ph6nylalcoyle dans lequel le groupe alcoyle 
comporte de 1 § 5 atomes de carbone, (iv) un groupe cydoalcoyle comportant de 3^8 atomes de carbone, 
(v) un groupe hydroxy, (vl) un groupe alooxycarbonyle comportant de 1 h 5 atomes de cart>one ou (vli) un groupe 
N,N-dialcoylcarbamoyIoxy dans lequel chacun des groupes alcoyle comporte de 1 ^ 5 atomes de carbone, (2) 
un groupe -(CH2)rO-(CH2)2- ou (3) ph6nyl6ne. 

25 8. Proc6d6 selon la revendlcatlon 1, dans lequel le prodult est un compos6 de formule (I), dans laquelle 
A reprSsente le groupe 6thyl6ne. 

9. Proc6d6 selon la revendication 1, dans lequel le prodult est un compos6 de formule (I), dans laquelle 
et repr6sentent un atome d'oxyg^ne. 

10. Proc6d6 selon la revendication 1, dans lequel le prodult est un composd de fbmiule (I), dans laquelle 
30 Y repr6sente un groupe amino, un groupe dialcoylamino dans lequel chacun des groupes alcoyle comporte 

de 1 & 5 atomes de carbone, un groupe ph6nylamlno, un groupe ph6nyl-alcoylamlno dans lequel le groupe 
alcoyle comporte de 1 & 5 atomes de carbone, un groupe alcoxycarbonyiamino comportant de 1 a 5 atomes 
de carbone, un groupe alcoylcarbonylamino comportant de 1 6 5 atomes de carbone, un groupe benzamido, 
un groupe N'-alcoylur6ido dans lequel le groupe alcoyle comporte de 1 5 atomes de carbone. un groupe N'- 
35 ph^nylur^ldo, un groupe dlalcoylamino6thyloxycarbonylamlno dans lequel chacun des groupes alcoyle 
comporte de 1 & 5 atomes de carbone, un groupe glyclnamldo, un groupe phtalimido ou un groupe morphollno. 

11. Proc6d6 selon la revendication 1, dans lequel le produit est un compose de fbnmule (I), dans laquelle 
A-Y reprteente un groupe m-pyridylalcoyle dans lequel le groupe alcoyle comporte de 1 d 6 atomes de carbone, 
un groupe a>-plp6rldylalcoyle dans lequel le groupe alcoyle comporte de 1 & 6 atomes de carbone ou un groupe 

40 4-pip^dyle, 

12. Proc6d6 selon la revendication 1, dans lequel le prodult est un compos6 de formule (I), dans laquelle 
Y reprteente le groupe amino. 

13. Proc6d6 selon la revendication 1, dans lequel le sel est un sel d'additlon d'adde phannaceutiquement 
acceptable. 

45 14. Proc6d§ selon la revendication 1, dans lequel le prodult est le 1-amlno-2-bls(n-butylcarbamoyloxy§- 
thyl)amlno6thane ou un sel d'additlon d'adde phannaceutlquement acceptable de celui-d. 

15, Proc6d6 selon la revendication 1, dans lequel le produit est le dichlorhydrate de 1-amlno-2-bls(n-butyl- 
carbamoyloxy6thyl)-amlno6thane. 

18. Proc6d6 selon la revendication 1. dans lequel le produit est le 1-amlno-3-bis-(n-bu^carbamoyloxy6- 
so thyl)-amlnopropane ou un sel d'additlon d'adde pharmaceutiquement acceptable de celui-d. 

17. Proc6d6 selon la revendlcatlon 1, dans lequel le produit est la N,N-bis(n-butylcarbamoyloxy6thyl)-2- 
(4-chloroph6nyl)6thyl6nediamine ou un sel d'additlon d'acide pharmaceutiquement acceptable de celle-d. 

18. Proc6d6 selon la revendication 1, dans lequel le produit est la N,N-bls(n-butylcarbamoyloxy6thyI)-2- 
(4-fluoroph§nyl)6thyl6nediamine ou un sel d'additlon d'adde pharmaceutiquement acceptable de celle-cL 

55 19. Proc6d6 selon la revendication 1, dans lequel le produit est le 1-amino-2-bis(n-butylcartemoyloxy6- 
thyl>-amino-1-ph6nyl6thane ou un sel d'additlon d'adde pharmaceutiquement acceptable de celul-d. 
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AnsprQche 



Patentanspruche fdr die Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 
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1. Verblndung der Forme! 



NHCCCKCH 




10 



2\ 



^ .R--NHCCCHCE 
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worin und R^ Jewells fOr einen acydlschen Kohlenwasserstoffinest Oder einen allcyclischen Kbhlenwasser- 
stoffrest stehen, R^ und R^ jewelle Wasserstoff oder einen Kohlenwa&serstoffirest darstellen, der gegebenen- 
fells ein Oder mehrere Hereroatome enthalt; A eine l^hlenstoffkette mit zwei oder mehreren 
Kohlenstoflatomen 1st, die eIne gegebenenfalls subsb'tuierte Ather- oder Sulfidbindung enthalten kann, die 

20 gegebenenfalls selbst einen Ring bilden kann ; und Jewells SauerstofToder Schwefel darstellen ; und Y 
eine Aminogruppe oder ein organischer Rest 1st, die (der) uber Stickstoff gebunden ist und gegebenenfalls 
durch Kombinieren mit einem Aaufbauenden Kohlenstoffatom einen Ring bilden kann ; oderein salz derselben. 

2. Verbindung nach Anspruch 1, worin R^ und Jewells eine Aikylgruppe mit 1-18 C-Atomen, eine Alke- 
nylgruppe mit2-18 C-Atomen, eine Alklnylgmppe mit2-1 8 C-Atomen, eine Cydoalkylgruppe mit 3-8 C-Atomen, 

25 eine Cydoalkenylgruppe mit 5-8 C-Atomen oder einen kondensierten alicydischen Kohlenwasserstoffirest mit 
9-11 C-Atomen darstellen, 

wobei der genannte kondensierte alicydlsche Kohlenwasserstoffrest gegebenenfelis durch eine Aikyl- 
gruppe mit 1-5 C-Atomen, eine Hatogengruppe, eine Haiogenalkylgruppe nriit 1-5 C-Atomen, eine Amino- 
gruppe, eine N-Alkylaminogruppe mit 1-5 C-Atomen, eine N,N-Dialkylaminogruppe, in der Jederder Aikylanteile 

30 1-5 C-Atome aufweist, eine Nibogruppe, eine Hydroxygruppe, eine Aikanoylgruppe mit 1-5 C-Atomen oder eine 
Alkoxygaippe mit 1-5 C-Atomen substituiert ist ; 

R3 und R^ Jewells WasserstofT, eine Aikylgruppe mit 1-18 C-Atomen, eine Afkenylgruppe ml 1 2-18 C-Ato- 
men, eine Alkinylgruppe mit 2-1 8 C-Atomen, eine Cydoail^gruppe mit 3-8 C-Atomen, eine Cydoalkenylgruppe 
mit 5-8 C-Atomen, einen aromatischen monocydischen Kohlenwasserstoffrest, einen bfcydischen aromat^ 

35 schen Kohlenwasserstoffrest, einen tricydisdien aromatischen Kohlenwasserstoffrest, einen teiiweise oder 
vollstSndig hydrierten bicydischen aromatischen Kohlenwasserstoffrest, einen teiiweise oder vollstandig 
hydrierten tricydischen aromatischen Kohlenwasserstoffrest, eine Gruppe, die durch Kondensation eines 
monocydischen oder bicydischen aromatischen Kohlenwasserstoffirestes mit einem gesattigten oder ungesat- 
tigten monocydischen Kohlenwasserstoffrest gebOdetw&rd, einen ubert>ruckten Kohlenwasserstoffirest oder el- 

40 ne monocydische oder blcydische heterocydische Gruppe bedeuten, die ein oder zwet Heteroatome enth^t, 
die aus StickstofT, SauerstofT und Schwefel gewdhit Ist (sind) ; 

wobel die genannte Aikylgruppe, Alkenylgruppe und Alkinylgruppe gegebenenfalls durch eine Cydoalkyl- 
gruppe mit 3-8 C-Atomen, eine Cydoalkenylgruppe mit 5-8 C-Atomen, einen aromatischen monocydischen 
Kohlenwasserstoffrest, einen bicydischen aromatischen Kohienwasserstoffnest, einen trteydischen aromati- 

45 schen Kohlenwasserstoffrest, einen teiiweise oder vollstSndig hydrierten bicydischen aromatischen Kohlen- 
wasserstoffrest, einen teiiweise oder vollstindig hydrierten tricydischen aromatischen Kohlenwasserstoffrest, 
eine Gruppe, die durch Kondensation eInes monocydischen oder bicydischen aromatischen Kohlenwasser- 
stoffrestes mit einem gesattigten oder ungesatUgten monocydischen Kohlenwasserstoffrest gebildet wird, 
einen uberbruckten Kohlenwasserstoffrest oder eine monocydische oder bicydische heterocydische Gruppe. 

50 die ein oderzwel Heteroatome enthalt, die aus Stickstoff, Sauerstoff und Schwefel gewihit ist (sind) substituiert 
Ist; 

die (der) genannte Cydoalkylgruppe, Cydoalkenylgruppe, aromatische monocydische Kohlenwasserstof- 
frest, blcydische aromatische Kohlenwasserstoffrest, tricydteche aromatische Kohlenwasserstoffrest, teii- 
weise Oder voIistSndig hydrlerte bicydische aromatische Kohlenwasserstoffrest, teiiweise oder vdlstSndig 
55 hydrlerte trlc^dische aromatische Kohlenwasserstoffrest, die durch Kondensation gebildete Gruppe, der Qber- 
brOckte Kohlenwasserstoffrest und die monocydische Oder bicydteche heterocydische Gruppe gegebenen- 
falls durch eine Aikylgruppe mit 1-5 C-Atomen, eine Halogengmppe, eine Haiogenalkylgruppe mit 1-5 
C-Atomen, eine Aminogruppe, eine N^kylaminogruppe mit 1-5 C-Atomen, eine N,N-Dialkylaminogruppe, in 
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derjederder Alkylanteile 1-5 C-Atome aufweist, eine Nitrogmppe, eine Hydroxygruppe, elne Alkanoylgruppe 
mit 1-6 C-Atomen Oder eine Alkoxygruppe mit 1-5 C-Atomen subslituiert ist ; 

A fDr eine Alkylengruppe mit 2-12 C-Atomen, eine Alkenylengmppe mit 2-12 C-Atomen, eine Aikinyien- 
gruppe mit 2-12 C-Atomen, eine Cycloalkylengruppe mit 3-8 C-Atomen, eine Cycloallcenylengruppe mit 4-8 C- 
Atomen, eine Arylengruppe Oder eine Gruppe der Forme) 

-A^-Xa-A^-, 

-Ai-X^A2-X^-A3-, Oder 

-Ai-)C^A^X^-A^)^A^ 

steht, worin X^, X* und X* jeweiis -O- oder-S(0)n- bedeuten, worin n 0, 1 Oder 2 ist ; und A\ ^, A» und A* 
jeweiis eine Alkylengmppe mit 2-12 C-Atomen, eine Allcenylengruppe mit2-12 C-Atomen. eine Aikinylengruppe 
mit2-12 C-Atomen, eine CycIoail<yiengruppe mit 3-8 OAtomen, elne Cydoaikenylengmppe mit 4-8 C-Atomen 

Oder eine Aiylengruppe darstelien, 

wobei die genannte Alkylengruppe, Aikenyiengmppe und Aikinylengruppe gegenenenfells durch eine 
Alkylgruppe mit 1-5 CnAtomen. eine Alkenylgruppe mit 2-5 C-Atomen, elne Alkinylgruppe mit 2^5 C-Atomen, 
eine zweiwertige Gruppe, die von einem Alkan mit 1-5 C-Atomen abgeleitet Ist, eine Qxogruppe. Nitrogruppe, 
Hydroxygruppe, eine Alkoxycarbonylgruppe mit 1-5 C-Atomen. eine Aminogruppe, eine N-Alkj^carbamoyloxy- 
gruppe, in derder Alkylanteil 1-5 C-Atome aufwelst, eine N,r4-DiaIkylcarbamoyIoxygruppe, in der jeder Alkyl- 
artteii 1-5 C-Atome aufwelst, eine Halogengruppe, eine Alkoxygruppe, eine Cycioalkylgruppe mit 3-8 
C-Atomen, einen aromatischen mono-, bi- oder tricydischen Kohlenwasserstoffrest, elne Alkylgruppe mit 1 bis 
5 C-Atomen, die durch einen aromatischen mono-, bi- oder tricyciischen Kohlenwasserstoffrest Oder eine 
monocyclische oder blcydische heterocydische Gruppe, die ein oder mehrere Heteroatome enthait, die aus 
Stickstoff, Sauerstoff und Schwefel gewahit ist (sind), substituiert ist, 

wobei die genannte Cydoalkyiengruppe, Cydoalkenylengruppe und Arylengruppe gegebenenfalls durdi 
eine Alkylgruppe mit 1-5 C-Atomen. eine Halogengmppe, eine Halogenalkylgruppe mit 1-5 CnAtomen, eine 
Aminogmppe, eine N-Alkylaminogruppe mit 1-5 C-Atomen, eine N.N-Dialkylaminogruppe, in derjederder 
Aikylantefle 1-5 C-Atome aufweist, elne Nitrogruppe. Hydroxygruppe, eine Alkanoylgruppe mit 1-5 C-Atomen 
Oder eine Alkoxygmppe mit 1-5 C-Atomen substituiert ist, 

wobei der genannte aromatische mono-, bi- oder tricydisdie Kohlenwasserstoffrest, die durch einen aro- 
matischen mono-, bi- oder tricydischen Kohlenwasserstoffrest substituierte Alkylgruppe mit 1-5 C-Atomen und 
die monocydische oder bteydische heterocydische Gruppe gegebenenfalls durch eine Alkylgruppe mit 1-5 C- 
Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 C^men, eine Aminogruppe, eine N-Alkylami- 
nogruppe mit 1-5 C-Atomen, eine N,N-Dialkyiaminogruppe. in derjederder Alkylanteiie 1-5 C-Atome aufweist, 
eine Nitrogruppe, eine Hydroxygruppe, eine Alkanoylgmppe mit 1-5 C-Atomen oder eine Alkoxygruppe mit 1-6 
C-Atomen substituiert ist, 

X^ und X2 jeweiis Sauerstoff oder Schwefel sind 

und Y eine Aminogruppe, eine Alkylaminogmppe mit 1-5 CnAtomen, eine Dialkylaminogruppe, in der Jeder 
der Aikylantefle 1-5 C-Atome aufweist, eine Cycloalkylaminogruppe mit 3-8 C-Atomen, eine Arylaminogruppe, 
eine Arylalkylaminogruppe, in der den Alkylanteil 1-5 C-Atome aufweist, eine Alkoxycarbonylamlnogruppe mit 
1-5 C-Atomen, eine Alkylcarbonylaminogmppe mit 1-5 OAtomen, eine Benzamidogruppe, elne N'-Alkylurei- 
dogruppe. In der der Alkylantefl 1-5 C-Atome aufweist, elne N'-Phenylureidogruppe, eine N'-Phenylalkylurei- 
dogruppe. in der der Alkylantefl 1-5 C-Atome aufweist. eine Diaikyiaminoathyloxycarbonylamlnogruppe, in der 
der Alkylanteil 1-6 C-Atome aufweist, elne a-Aminoalkanoylaminogmppe, in der der Alkanoylanteil 1-5 C- 
Atome aufweist. eine a-Aminophenylalkanoylaminogruppe, In der der Alkanoylanteil 1-5 C-Atome aufweist, el- 
ne p-Aminoalkanoylaminogruppe, in der der Alkanoylanteil 2-5 C-Atome aufweist, eine 
yAminoalkanoylamlnogmppe, In der der Alkanoylanteil 3-5 C-Atome aufweist, Sucdnimido, Phthallmido oder 
einen monocydischen oder kondensierten bicydischen heterocydischen Ring bedeutet, 

der genannte monocyclische oder kondenslerte bteydische heterocydische Ring gegebenenfalls durch eh 
ne Alkylgruppe mit 1-5 C-Atomen. eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 C-Atomen. eine Ami- 
nogruppe, eine N-Alkylaminogruppe mit 1-5 C-Alomen, eine N,N-Dia!kyIaminogruppe, in der jeder der 
Aikylantefle 1-5 C^tome aufwelst, eine Nitrogroppe, eine Hydroxygrupoe. eine Alkanoylgmppe mit 1-5 C-Ato- 
men Oder eine Alkoxygruppe mit 1-5 C-Atomen substituiert ist, 

Y In Komblnation mit einem A aufbauenden C-Atom einen monocydischen oder kondensierten bicydi- 
schen heterocydischen Ring bilden kann, 

der genannte monocydische oder kondenslerte bteydische heterocydische Ring gegebenenfells durch el- 
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ne Alkylgruppe mit 1-5 C-Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 C-Atomen, eine Amf- 
nogruppe, eine N-Alkylaminogruppe mit 1-5 C-Atomen, eine N,N-Dlall^IamInogruppe, In derjederder Alkyl- 
anteile 1-5 C-Atome aufweist, eine Nitrogruppe, eine Hydroxygmppe, eine Alkanoylgruppe mit 1-5 C-Atomen 
Oder eine Aikoxygruppe mit 1 bis 5 C-Atomen substitulert ist, bder ein piianmazeutisch vertrSgliches Salz der- 
selben. 

3- Verbindung nach Anspmch 1, worin und R2 jeweils fur eine Ailcylgruppe mit 1-18 C-Atomen Oder eine 
Cycioallcylgruppe mit 3-8 C-Atomen stehen. 

4. Verbindung nach Anspruch 1, worin Ri und R2 jeweiis fur eine Aikylgruppe mit 1-5 C-Atomen stehen. 

5. Verbindung nach Anspmch 1, worin R^ und Rf jeweils Wasserstoff Oder eine Alkylgruppe mit 1-6 C-Ato- 
men darstellen. 

6. Verbindung nach Anspaich 1, worin R^ und R* Wasserstoff bedeuten, 

7. Verbindung nach Anspmch 1, worin A (1) eine Alkylengmppe mit 2-6 C-Atomen bedeutet, die gegebe- 
nenfails durch (i) eine gegebenenfalls durch eine Halogengmppe Oder eine Alkylgmppe. mit 1-5 C-Atomen sub- 
stltuierte Phenylgmppe, (ii) eine Pyridylgmppe, (iii) eine Phenyialkylgmppe, In der der Alkyianteil 1-5 CnAtome 
aufweist, (rv) eine Cydoaii^gmppe mit 3-8 CAtomen, (v) eine Hydroxygmppe, (vi) eine Alkoxycarbonyfgmppe 
mit 1-5 C-Atomen oder (vii) eine N,N-DiaIkylcarbamoyloxygmppe, in der jeder der Alkylanteiie 1-5 C^ome 
-aufweist, substitulert ist, (2) -{CH^r^H^^hi Oder (3) eine Phenylengmppe darstellt 

8. Verbindung nach Anspmch 1, worin A eine Athylengmppe ist 

9. Verbindung nach Anspmch 1, worin und )^Sauerstofr bedeuten. 

10. Verbindung nach Anspmch 1, worin Y eine Aminogmppe, eine Dialkylaminogmppe, in der jeder der 
j^Jkylanteiie 1-5 CAtome aufweist, eine Phenyiaminogmppe, eine Phenylalkylaminogmppe, in ^jsr der Alkyi- 
anteil 1-5 C-Atome aufweist, eine Alkoxycarbonyiamlnogmppe mit 1-*5 CnAtomen, eine Alkylcarbonylamino- 
gmppe mit 1-5 C-Atonnen, eine Benzamidogmppe, eine N'-Alkylureidogmppe, in der der Alkyianteil 1-5 
C-Atome aufweist, eine N'-Phenylureidogmppe, eine DiaikylaminoSthyloxycarfoonylaminogmppe, in der jeder 
Alkyianteil 1-5 CnAtome aufweist eine Giyclnamldogmppe, Phthallmidogmppe oder Morpholinogmppe dar- 
stellt 

11. Verbindung nach Anspmch 1, worin A-Y eine o-Pyridylalkylgmppe, in der der Alkyianteil 1-6 C-Atome 
aufweist, eine co-Piperidylalkylgmppe, in der der Alkyianteil 1-6 C-Atome aufweist, oder eine 4-Plperidylgmppe 
ist 

12. Verbindung nach Anspmch 1, worin Y eine Aminogmppe darstellt 

13. Verbindung nach Anspmch 1, worin das Salz eIn pharmazeutisch vertragliches Saureadditionssalz ist 

14. Verbindung nach Anspmch 1, die 1-AmIno2-bis(n-butylcarbamoyloxyithyl) aminoithan oder eln phar- 
mazeutisch vertr3gliches Sdureadditionssalz desselben ist 

15. Verbindung nach Anspmch 1, die 1-Amino-2-bis(n-butylcarbamoytoxyathyl)-aminoatnandihydrochlorid 

ist 

16. Verbindung nach Anspmch 1, die 1nAmino-3-bis(n-bu1ylcarbamoyloxyathyl)-aminopropan oder ein 
pharmazeutisch vertragliches Saureadditlonssdz desselben ist 

17. Verbindung nach Anspmch 1, die N,N-bis(n-Bufylcarbambyloxyathyl)-2-(4-chlorphenyl)ithylendiamin 
Oder ein phamiazeutisch vertrigliches SSureaddlttonssalz desselben Ist 

18. Vert)lndung nach Anspmch 1, die N,N-bis(n-ButylcarbanrK)yloxyathyl)-2-(4-fluorphenyI)3thylendlamln 
Oder ein phamnazeutisch vertragliches Saureaddltk>nssalz desselben Ist 

19. Verbindung nach Anspmch 1, die 1-Amino-2-bis(n-butylcarbamoyloxyathyl}amino-1-phenylathan oder 
ein pharmazeutisch vertragltehes Saureadditionssalz desselben ist 

20. Pharmazeutische Zusammensetzung, die eine Verbindung nach einem der Anspruche 1 bis 19 oder 
eln Salz derselben und ein pharmazeutisch vertrSgllchesTrSgenmittel, Exclpiens oder VerdQnnungsmittel dafQr 
enthiit 

21. Verbindung nach einem der AnsprOche 1 bis 19 oder ein Salz derselben oder eine phanmazeutische 
Zusammensetzung nach Anspmch 20 fOr die Verwendung zur Prophylaxe oder Behandlung von Arrtiythmie. 

22. Verfahren zur Herstellung einer Verbindung der Formel 



1 It * 
?/-NHCOCHCH, 




(I) 
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worin und jeweils fOr einen acydischen KoWenwasserstoffrest Oder einen alicyclischen Kohlenwasser- 
stoffrest stehen ; R3 und R^ jewefls Wasserstoff Oder einen Kohlenwasserstoffrest bedeuten, der ein oder meh- 
rere Heteroatome enthalten kann ; A eine Kohlenstoffkette mit zwel oder mehr C-Atomen Ist, die eine Ather- 
oder Sulfidblndung enthalten kann, die substituiert seln kann, und gegebenenfalls selbst einen Ring bilden 
5 kann ; und Jewells sauerstoff oder Schwefel darstellen ; und eine Aminogruppe oder einen organlschen 
Rest bedeutet, der uber Stickstoff gebunden ist und durch Komblnieren mit einem A aufbauenden C-Atom einen 
Ring Widen kann ; oder eln Salz derselben, das 

a) das Umsetzen eines Isocyanatdertvates oder eines Isothiocyanatderivates mit einer Verbindung der For- 

mel 

10 

HCCHCH, 

IS HOCHC}^^ 



worin jedes der Symbole die vorstehend angefOhrte Bedeutung besitzt, der 
20 b) Umsetzen einer Verbindung der Fonnei 

HaN-A-Yf 

worin jedes Symbol die vorstehend angefOhrte Bedeutung besitzt, nrtit einer Verbindung der Fomiel 

T 3 

R^-ICHCOCHCH^-W'*' 

worin R\ und X^ die vorstehend angefDhrte Bedeutung bestlzen und Halogen oder RS-SOarO- ist, 
worin RS eine NIederaikylgmppe oder Phenylgruppe ist, die gegebenenfalls durch NIederalkyI substituiert 
ist, und einer Verbindung der Fonmel 

R^-NECOCHCH--W^ 



30 



35 



40 



45 



worin R2 R* und die vorstehend angefDhrte Bedeutung besHzen und fur Halogen oder R^SOrO- 
stBht, worin R« eine NIederaikylgmppe oder Phenylgruppe ist, die gegebenenfalls durch NIederalkyI sub- 
stituiert 1st, Oder 

c) Umsetzen einer Verbindung der Fonnel 



R^-NHCOCHCH^ 

so R^-N'HCOCHCH/ 

11-314 2 



NH 



worin jedes sybmbol die vorstehend angefDhrte Bedeuhing besitzt, mrt einer Veri>idung der Formel 

55 

W^A-Y 

worin A und Y die vorstehend angefDhrte Bedeutung besitzen und W* Halogen oder R^-SOrO- Ist, worin 

65 ^ 
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R7 eine Niederalkylgmppe Oder Phenylgruppe ist. die gegebenenfalls durch NiederalkyI substituiert ist, 
Oder 

d) Umsetzen einer Verbindung der Formel 



5--NHC0CHCro 

H^-NHCOCHCK^^ 
I' 2 I 4 ^ 



worin R^ R^, X^, y? und A die vorstehend angefuhrte Bedeutung besitzen und Halogen oder 

R^-SOrO- ist, worin fur eIne Niederaikylgruppe oder Phenylgruppe steht, die gegebenenfalls durch Nie- 
deralkyI substituiert 1st, mit einer Verbindung der Formel 



H-Y, 



worin Y die vorstehend angefuhrte Bedeutung besitzt, oder 

e) Unterwerfen einer Verbindung der Fonmel (I), worin Y fur eine Aminogruppe steht, einer Acylierungs- 
realction, um eine Verbindung der Formel (I) zu schaffen, worin Y eine ac^ierte Aminogruppe ist, oder 

f) Umsetzen eines Aziridtns, das gegebenenfalls durch eine Niederaikylgruppe, eine Cydoalkylgruppe, ei- 
ne Arylgruppe oder eine Aryl-Niederaikylgruppe substituiert ist, mit einer Verbindung der Fonmel 

R-^-NHCOCECH. 

NK 

R^-NHCOCKCH.^ 



X 



worin jedes Symbol die vorstehend angefuhrte Bedeutung besitzt, um eine Verbindung der Formel (I) zu 
schaffen, worin A eine Athylengruppe darstelit und Y eine Aminogruppe, eine Niederalkylaminogruppe, ei- 
ne Cydoalkylaminogruppe, eine Arylaminogruppe oder eine Aryl-Niederalkylaminogruppe bedeutet, oder 
g) Umsetzen einer Verbindung der Formel 



:CH 



R'^-KHCGCHCH 



N-A-CH 

A^-NHCCCHCH.'^ 
1*2-4 ^ 
7. 3 



worin jedes Symbol die vorstehend angefQhrte Bedeutung besitzl, mit Phthalimid, um eine Verbindung der 
Formel (0 zu schaffen, worin Y eine Phthallmldogruppe ist. oder 
h) Umsetzen einer Vert Indung der Formel 
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1 3 
1 » ' 

-\ 

NK 

worin Jedes Symbol die verstehend angefuhrte Bedeutung besitzt mit einer Verbindung der Formel 




worin Y die vorstehend angefuhrte Bedeutung besitzt. urn eine Verbindung der Formel (I) zu schaffen, worin 
Afur 

-CH2-CH-Cr:.- oder -CH-CH2-Cr:2- 

;1 OK OK 



steht, Oder 

I) Umsetzen einer Verbindung der Formel 



1 3 

:<-?. 

R'-KKCOCHCH- 
2 

R^-KHCCCHCHn 



worin jedes Symbol die vorstehend angefOhrte Bedeutung besitzt, mit einer Verbindung der Fomnel 



CH-=C-Y 

worin Y die vorstehend angefuhrte Bedeutung besitzt und R^^ eine Niederalkoxcarbonylgruppe ist, um eine 
Verbindung der Fonmel (I) zu schaffen. worin A 

bedeutet, worin R^^ die vorstehend angefOhrte Bedeutung besitzt, oder 

j) Umsetzen einer Verbindung der Formel (I), worin Y fOr eine Aminogruppe steht, mit Fonnrtaldehyd In 
Gegenwart von Ameisensiure, um eine Verbindung der Formel (I) zu schaffen, worin Y fur eine Dimethyl- 
aminogruppe steht, und nach Bedarf Unterwerfen einer Vertiindung der Fonfnel (I), worin Ri, F^, R^, R*, A 
Oder Y eine geschutzte Aminogmppe oder eine geschutzte Hydroxygruppe aufweist einer schutzgrupp^ 
nentfemungsreakfa'on, um eine Vert)indung der Fomfiel (1) zu schaffen, worin R\ R^ R^ R*, A und Y eine 
Aminogruppe oder Hydroxygruppe aufweisen, und nach Bedarf Umwandein der so erhaltenen Vert>indung 
der Formel (I) in ein Salz derselben. 

23. Verfahren nach Anspruch 22, worin das Produkt eine Verbindung der Fonmel (i) ist, worin Ri und R2 
jeweils eine Alkylgruppe mit 1-18 C-Atomen, eine Alkenylgruppe mit 2-18 CnAtomen, eine Alkinylgruppe mit 
2-18 C-Alomen, ein Cydoalkylgruppe mit 3-8 C-Atomen. eine Cydoalkenyigruppe mit 5-8 C-Atomen oderelnen 



87 



EP 0 278 621 B1 

kondensierten alicyclischen Kohlenwasserstoffrest mit 1 C-Atomen darstellen, 

dergenannte kondenslerte alicydlsche Kohlenwasserstoffrest gegebenenfalls durch eine Alkytgruppe mit 
1-5 C-Atomen, eine H'alogengruppe, eine Halogenalkylgruppe mit 1-5 C-Atomen, eine Aminogruppe, efne N- 
Alkylaminognjppe mit 1-5 C-Atomen, eine N,N-Dialkylaminogruppe, in der jeder der Alkylanteile 1-5 C-Atome 

5 aufweist, eine Nftrogruppe, eine Hydroxygruppe, eine Alkanoytgruppe mit 1-5 C-Atomen, oder eine Aikoxy- 
gruppe mit 1-5 C-Atomen substituiert ist ; 

R3 und jewells Wasserstoff, eine All^gruppe mit 1-18 C-Atomen, eine Aikenylgruppe mit 2-18 C-Ato- 
men, eine Alkinylgmppe mit 2-1 8 C-Atomen, eine Cydoaikyigruppe mit 3-8 C-Atomen, eine Cydoalkenylgruppe 
mil 5-8 C-Atomen, einen aromatischen monocydischen Kohlenwasserstoffrest, einen bicydisdien aromati- 

10 schen Kohlenwasserstoffrest, einen tricydisdien aromatischen Kohlenwasserstoffrest, einen teOweise oder 
volistandig hydrierten bfcydischen aromatischen Kohlenwasserstoffrest, einen teilweise oder volistandig 
hydrierten tricydbchen aromatischen Kohlenwasserstoffrest, eine Oruppe, die durch Kondensieren eines 
monocydischen oderbicydischen aromatischen Kohlenwasserstoffrestes mit einem ges3ttlgten oderungesSt- 
tigten monocydischen Kohlenwasserstoffrest gebildet wlrd, einen Qberbruckten Kohlenwasserstoffrest. oder 

IS eine monocydlsche oder bicydlsche heterocycllsche Gruppe bedeuten, die ein oder zwel Heteroatome enthilt, 
die aus StickstofF, SauerstofF und Schwefel gewahit Ist (sind), 

die genannte Alkylgruppe, Aikenylgruppe und Alkinylgmppe gegebenenfalls durch eine Cydoaikyigruppe 
mit 3-8 C-Atomen, eine Cydoalkenylgruppe mit 5-8 C-Atomen, einen aromatischen monocydischen Kohlen- 
wasserstoffrest, einen bfcydischen aromatischen Kohlenwasserstoffrest, einen tricydischen arornatischen 

20 Kohlenwasserstoffrest, einen teilweise oder voIlstSndig hydrierten bicydlschen aromatischen Kohlenwasser- 
stoffrest, einen teilweise oder volistandig hydrierten tricydischen aromatischen Kohlenwasserstoffipest, eine 
Gruppe, die durch Kondensation eines monocydischen oder bicydlschen aromatischen Kohlenwasserstoffre- 
stes mft einem gesSttigton oder ungesittigten monocydischen Kohlenwasserstoffrest gebfldet wird, einen 
Qberbruckten Kohlenwasserstoffrest, oder eine monocydlsche oder bicydische heterocydische Gruppe sub- 

25 stftuiert ist, die ein oderzwei Heteroatome enthSIt, die aus Stickstoff, Sauerstoff und Schwefel gewihtt ist (sind); 
die (der) genannte Cydoaikyigruppe, CydoalkenyigruppOj aromatlsche monocydlsche Kohlenwasserstof- 
frest, bicydische aromatlsche Kohlenwasserstoffrest, tricydische aromatlsche Kohlenwasserstoffrest, teil- 
weise Oder volistandig hydrierte bicydische aromatische Kohlenwasserstoffrest, teilweise oder vollstdndig 
hydrierte tricydische aromatische Kohlenwasserstoffrest, die durch Kondensation gebndete Gruppe, der uber- 

30 brQckte Kohlenwasserstoffrest und die monocydlsche oder bicydische heterocydische Gruppe gegebenen- 
falls durch eine All^lgruppe mit 1-5 C-Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 
C-Atomen, eine Aminogruppe, eine N-Alkylaminogruppe mit 1-5 C-Atomen, eine N,N-Dialkylamlnogruppe, In 
derjeder der Alkylanteile 1-5 C-Atome aufweist, eine Nitrogruppe, eine Hydroxygruppe, eine Alkanoylgruppe 
mit 1-5 C-Atomen oder efne Alkoxygruppe mit 1-5 C-Atomen substituiert ist ; 

35 A eine All^engaippe mit 2-1 2 C-Atomen, eine Alkenylengruppe mit 2-12 C-Atomen, eine Alklnylengruppe 
mft 2-12 C-Atomen, eine Cydoalkylengruppe mit 3-8 C-Atomen, eine Cydoalkenylengruppe mit 4-8 C-Atomen, 
eine Arylengruppe oder eine Gruppe der Formel 

-.Ai-X^A2-, 

40 

-A1-X3-A2-X4-A3-, Oder 
-A^-X^A2-X4.A^X6-A^ 

45 ist, worln X\ und X« jeweils -O- oder -S(0)„- bedeuten, worin n fOr 0,1 oder 2 steht ; und A^ A^, A» und 
A^ Jewells eine Alkylengruppe mit 2-12 C-Atomen, eine Alkenylengruppe mit 2-12 C-Atomen oder eine Alklny- 
lengruppe mft 2-1 2 C-Atomen, eine Cydoalkylengruppe mit 3-8 C-Atomen. eine Cydoalkenylengruppe mit 4-8 
C-Atomen der eine Arylengruppe ist, 

wobei die genannte Alkylengruppe, Alkenylengruppe und Alklnylengruppe gegebenenfalls durch eine * 

so Alkylgruppe mit 1-5 OAtomen, eine Aikenylgruppe mit 2-5 C-Atomen, eine Alklnylgruppe mit 2-5 C-Atomen, 
eine zwefwertige Gruppe, die von einem Alkan mit 1-5 C-Atomen abgeleitet ist, eine Oxogruppe, eine Nitro- 
gruppe, eine Hydroxygruppe, eine Alkoxycarbonylgruppe mft 1-5 C-Atomen, eine Aminogruppe, eine N-Alkyl- 
carbamoyloxygruppe, in derder Alkylante0 1-5 C-Atome aufweist, eine N,N-Dialkylcarbamoyloxygruppe, In der 
Jeder der Alkylanteile 1-5 C-Atome aufweist, eine Halogengruppe, eine Alkoxygruppe, eine Cydoaikyigruppe 

55 mit 3-8 C-Atomen, einen aromatischen mono-, bf- oder tricydischen Kohlenwasserstoffrest, eine Alkylgruppe 
mit 1-5 C-Atomen, die durch einen aromatischen mono-, bi- der tricydischen Kohlenwasserstoffrest substituiert 
ist, Oder eine monocydlsche der bicydische heterocydische Gruppe sut>stltoiert ist, die ein oder zwei Hete- 
roatome enthilt, die aus Stidcstoff, Sauerstoff und schwefel gewShlt ist (sind). 
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die genannte Cycloalkylengmppe, Cycloalkenylengruppe und Arylengmppe gegebenenfalls durch eine 
Alkylgruppe mit 1-5 CnAtomen, eine Halogengruppe, eIne Halogenalkylgruppa mit 1-5 C-Atomen* eine Amino- 
gruppe, eine N-AIkyiaminogruppe mit 1-5 C-Atomen, eine N,N-DlaIkylaminognjppe, In der jeder der Alkylanteiie 
1-5 C-Atome aufweist, eine NItrogruppe, eine Hydroxygruppe, eine Alkanoylgmppe mit 1-5 C-Atomen Oder eine 
Ailcoxygruppe mit 1 -5 C-Atomen substituiert ist, 

der (die) genannte aromatische mono-, bi- Oder tricydische Kohlenwasserstoffrest, Alkylgruppe mit 1-5 C- 
Atomen. die durch einen aromatischen mono-, bi- oder tricydlschen Kohlenwasserstoffrest substituiert 1st und 
die monocydische oder bicydische heterocydische Gruppe gegebenenfeils durch eine Alkylgruppe mit 1-5 C- 
Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 C-Atomen, eine Aminogruppe. eine NnAIkylamfr- 
nogruppe mit 1-5 C-Atomen, eine N,N-DiaIkylaminogruppe, in der jeder der Alkylanteiie 1-5 CAtome aufweist, 
eine NItrogruppe. eine Hydroxygruppe, eine Alkanylgruppe mit 1-5 C-Atomen oder eine Aikoxygruppe mit 1-5 
C-Atomen substituiert 1st 

und X2 jeweDs sauerstoff oder Schwefel sind ; 

und Y eine Aminogruppe. eine Aikylamlnogruppe mit 1-5 C-Atomen, eine Dialkylaminogruppe, In der jeder 
der Alkylanteie 1-5 C-Atome aufweist. eine Cycioaikylaminogruppe mit 3-8 C-Atomen. eine Arylaminogruppe, 
eine Arylaikylamlnogmppe, in der der Alkylanteil 1-5 C-Atome aufweist, eine Aikoxycarbonylamlnogruppe mit 
1-5 C-Atomen, eine Alkylcarbonylamlnogruppe mit 1-5 C-Atomen, eine BenzamkJogruppe, eine N'.AIkylu^B^ 
dogruppe. In der der Alkylanteil 1-5 C-Atome aufweist, eine N'-Phenylureldogruppe, eine N'-Phenylalkylure^ 
dogruppe. In der der Alkylanten 1-5 C-Atome aufweist, eine Dialkylaminoathyloxycarbonylaminogruppe, in der 
der Alkylanteil 1-5 C-Atome aufweist eine a-Amlnoalkanoylaminogruppe, in der der Alkanoylantell 1-5 C- 
Atome aufweist, eine a-Aminophenylalkanoylaminogruppe, in der der Alkanoylantefl 1-5 C-Atome aufweist eine 
p-Aminoalkanoylaminogruppe, In der der Alkanoylanteil 2-5 C-Atome aufweist. eine 7-Aminoalkanoylamino- 
gruppe, in der der Alkanoylantefl 3-5 C-Atonw aufweist, Succinlmldo, Phthalimido oder einen monocydischen 
Oder kondenslerten bfcydischen heterocydischen Ring darstellt, 

der genannte monocydische oder kondensierte bicydische heterocydische Ring gegebenenfalls durch ei- 
ne Alkylgruppe mit 1-5 C-Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 CnAtomen, eine Ami- 
nogruppe, eine N-AIkylaminogruppe mit 1-5 C-Atomen, eine N,N-Diaikylamlnogruppo, In der jeder der 
Alkylanteiie 1-5 C-Atome aufweist, eine NItrogruppe, eine Hydroxygruppe, eine Alkanoylgruppe mit 1-5 CAto- 
men oder eine Aikoxygruppe mit 1-5 C-Atomen substituiert ist, 

Y In Kombinatton mit einem A aufbauenden Kohlenstoffatom einen monocydischen oder Kondenslerten 
bicydischen heterocydischen Ring bllden kann, 

der genannte monocydische oder kondensierte bicydische heterocydische Ring gegebenenfalls durch ei- 
ne Alkylgruppe mit 1-5 C-Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 C-Atomen, eine Am^ 
nogruppe, eine N-Alkylamlnogruppe mit 1-5 C-Atomen, eine N.N-Dialkylaminogruppe. in der jeder der 
Alkylanteiie 1-5 C-Atome aufweist. eine NItrogruppe, eine Hydroxygruppe, eine Alkanoylgruppe mit 1-6 C-Ato- 
men Oder eine Aikoxygruppe mit 1-5 C-Atomen substituiert ist, oder ein phannazeutisch vertragllches Salzder- 
selben. 

24. Verfahren nach Anspruch 22, worin das Produkt eine Verbindung der Formel (I) ist, worin R^ und R^ 
jewens eine Alkylgruppe mit 1-18 C-Atomen oder eine Cydoalkylgruppe mit 3-8 C-Atomen darstellen. 

25. Verfahren nach Anspruch 22, worin das Produkt eine Vertjindung der Fonmel (I) 1st, worin R' und R^ 
jewells eine Alkylgruppe mit 1-5 CAtomen bedeuten. 

26. Verfahren nach Anspruch 22, worin das Produkt eine Verbindung der Formel (I) 1st, worin Rs und R* 
jeweDs Wasserstoff oder eine Alkylgruppe mit 1 -5 C-Atomen sind. 

27. Verfahren nach Anspruch 22, worin das Produkt eine Vert)indung der Formel (I) ist. worin R^ und R* 
fur Wasserstoff stehen. 

28. Verfahren nach Anspruch 22, worin das Produkt eine Verbindung der Fonmel (I) ist, worin A (1) eine 
Alkylengruppe mit 2-6 C-Atomen 1st. die gegebenenfalls durch (0 eine gegebenenfalls durch eine Halogen- 
gruppe Oder eine Alkylgruppe mit 1-5 C-Atomen substituierte Phenylgruppe, (11) eine Pyridylgruppe, (HI) eine 
Phenylaikylgruppe, In der der Alkylanteil 1-5 OAicme aufweist. (Iv) eine Cydoalkylgruppe mit 3-8 CAtomen, 
(v) eine Hydroxygruppe, (vi) eine Alkoxycarbonylgruppe mit 1-5 C-Atomen oder (vil) eine N.N.Dialkylcart)amo- 
yloxygroppe. In derjeder der Alkylanteiie 1-5 C-Atome aufweist, substituiert ist, (2) -{CH2)2-0-(CH2)ar Oder (3) 
eine Phenylengruppe ist 

29. Verfahren nach Anspruch 22. worin das Produkt eine Verbindung der Fomiel (I) 1st, worin A fur eine 
Alkylengruppe steht 

30. Verfahren nach Anspruch 22, worin das Produkt eine Vert)indung der Formel (I) ist. worin und 
Sauerstoff bedeuten. 

31. Verfahren nach Anspruch 22, worin das Produkt eine Verbindung der Formel (I) ist. worin Y eine Ami- 
nogruppe, eine Dialkylaminogruppe, In der jeder der AlkyianteHe 1-5 C-AnteHe aufweist. eine Phenyiamino- 
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gruppe, eine Phenylalkyiaminogruppe, In der der Alkylanleil 1-5 C-Atome aufweist, eine Alkoxycarbonylami- 
nogruppe mft 1-5 C-Atomen, eine Alkylcarbonylaminogruppe mit 1-5 C-Atonien, efne benzannldognjppe, eine 
N'-Alkylureidogruppe/ln derder Alkyl^nteil 1-5 C-Atome aufweist, eine N-Phenylureidogruppe, eine Dialkylaml- 
noithyloxycarbonylamlnogruppe, In derjederder Alkylanteile 1-5 C-Atonne aufwelst, eine Glyclnamldogruppe, 
5 Phthallmidogruppe oder Morphollnogruppe 1st 

32. Verfahren nach Anspmch 22, worin das Produkt eine Verblndung der Forme! Q) ist, worin A-Y eine q>- 
Pyridylalkyigmppe, In der der Aikylantefl 1-6 C-Atome aufwelst, eine o-Plperidylalkylgruppe, in derder Alkyl- 
antetl 1-6 C-Atome aufwelst, oder eine 4-Pip6ridylgrupp6 ist 

33. Verfahren nach Anspmch 22, worin das Produkt eine Verblndung der Fomnel (I) ist, worin Yfur eine 
10 Aminogruppe steht 

34. Verfahren nach Anspruch 22, worin das satz ein pharmazeutisch vertrigliches SSureaddltionssalz Ist 

35. Verfahren nach Anspruch 22, worin das Produkt 1-Amino2-bis(n-butylcart>amoyloxyathyl)-amtnoathan 
Oder ein pharmazeutisch vertrSgllches Sdureadditionssalz desselben ist 

36. Verfahren nach Anspruch 22, worin das Produkt 1-Amino-2-bls(n-butylcarbamoyIoxy3tnyl)-amino- 
is athandlhydrochiorid Ist 

37. Verfahren nach Anspruch 22, worin das Produkt 1-Amlno-3-bls{n-butyIcari3amoyloxyathyl>-aminopro- 
pan Oder ein pharmazeutisch vertrigiiches Saureaddltionssalz desselben ist ' 

38. Verfehren nach Anspruch 22, worin das Produkt N,N-bls(n-ButyIcarbamoyloxy§thyl)-2-(4-chiorph&- 
nyl)athylendlamin oder ein pharmazeutisch vertrigllches saureaddltionssalz desselben ist 

20 39. Verfahren nach Anspruch 22, worin das Produkt N,N-bis(n-Butylcaroamoylaxydthyi)-2-(4-fluorphe- 
nyl)3tl}ylendiamin oder ein pharmazeutisch vertragllches Saureaddltionssalz desselben ist ; . 

40. Verfahren nach Anspruch 22, worin das Produkt 1-Amino-2-bis(n-butylcarbamoyloxy§thyl)-amino-1- 
phenyldthan oder ein pharmazeutisch vertragllches S3ureaddltimssalz desselben Ist 

25 Patentanspruche fur die Vertragsstaaten ; ES, GR 

1. Verfahren zur Herstellung einer Verbindung der Formel 



1 tl I 
R^-NHCOCHCH- 



'N-A-Y (I) 



worin Ri und R2 jeweils fur einen acydischen Kohlenwasserstoffrest oder einen alicycf ischen Kohlenwasser- 
stoffirest stehen ; R^ und jeweils Wasserstoff oder einen l^hlenwasserstaffrest bedeuten, der ein oder meh- 

40 rere Heteroatome enthaiten kann ; A eine Kohlenstoffkette mitzwel oder mehr C-Atomen ist, die eine Ather- 
oder Sutfidbindung enthaiten kann, die substituiert sein kann, und gegebenenfalls selbst einen Ring bilden 
kann ; und jeweils Sauerstoff oder Schwefel darstellen ; und Y eine Aminogruppe oder einen organischen 
Rest bedeutet, der Qber Stickstoff gebunden ist und durch Komblnleren mit einem A aufbauenden C-Atom einen 
Ring bOden kann ; oder ein Satz derselben, das 

4S a) das Umsetzen eines isocyanatderivates odereines Isothlocyanatderivates mit eIner Verblndung der For- 
mel 



5^ 



SO HOCHCH, 

55 

worin jedes der Symbote die vorstehend angefuhrte Bedeutung besitzt, oder 
b) Umsetzen einer Verbindung der Formel 
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H2N-A-Y 

worin jedes Symbol die vorstehend angefuhrte Bedeutung besitzt, mit einer Verbindung der Formel 



R-'-KHCCCHCHj-W" 

worin R\ und die vorstehend angefuhrte Bedeutung besilzen und W< Halogen Oder R^SOarO- ist 
worin RS eine Niederalkylgruppe Oder Phenylgmppe ist, die gegebenenfalls durch Nlederalkyl substituiert 
ist, und efner Verijindung der Formel 




worin R2, R* und )G die vorstehend angefuhrte Bedeutung besltzen und fQr Halogen Oder R^S02rO- 
steht, worin R« eIne Niederalkylgruppe oder Phenylgruppe ist, die gegebenenfalls durch NiederaikyI sub- 
stituiert ist, Oder 

0) Umsetzen einer VertJindung der Formel 



R^-NHCOCKCH^ 

NH 

R"-KHC0CHCH/ 



worin jedes Symbol die vorstehend angefuhrte Bedeutung besitzt, mit einer Verbindung der Formel 

W^A-Y 

worin A und Y die vorstehend angefQhrte Bedeutung besitzen und W* Halogen oder R^-SOjrO- 1st, worin 
R7 eine Niederalkylgruppe oder Phenylgruppe 1st, die gegebenenfalls durch Nlederalkyl substituiert ist, 
oder 

d) Umsetzen einer Verbindung der Formel 

^ -> 

R^-NHC0CKCH2 . 

R^-NHCOCHCH^'^ 

"2 I 4 ^ 
X^R^ 

worin R^ R^ R^ R*, X\ )G und A die vorstehend angefQhrte Bedeutung besilzen und Halogen oder 
R5-S02-0- ist, worin R« fOr eine Niederalkylgruppe oder Phenylgruppe steht, die gegebenenfalls durch Nie- 
deraikyI substituiert ist, mit einer Vert)indung der Fonmel 

H-Y. 

worin Ydie vorstehend angefuhrte Bedeutung besitzt. oder 

e) Untenwerfen einer Veri^indung der Formel (I), worin Y fur eine Aminogruppe steht, einer Acylierungs- 
reaktton. urn eine Vert)lndung der Formel (I) zu schaffen, worin Y eine acyllerte Aminogruppe fet, oder 
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f) Umsetzen eines Aziridins, das gegebenenfalls durch eine Nlederalkylyruppe, eine Cydoalkylgruppe, ei- 
ne Arylyruppe Oder eine Aiyl-Niederalkyfyruppe substitulert 1st mit einer Verbindung der Formel 



1 ' 

^\ 

worin Jedes Symbol die vorstehend angefuhrte Bedeutung besitzt, um eine Verbindung der Fomiel (I) zu 
schaffen, worin A eine Athyiengmppe darstellt und Y eine Aminogmppe, eine NFederaikylanDinogruppe, el- 
is ne Cydoalkylaminognjppe, eine Arylaminogruppe oder eine Aryi-Nlederaikylaminogruppe bedeutet, Oder 
g) Umsetzen einer Verbindung der Fonmel 



20 



30 



-VrKHCCCHCH. 



N-A-OH 



25 X^B 



worin jedes Symbol die vorstehend angefQhrte Bedeutung besitzt, mit Phthalimid, um eine Verbindung der 
Fonnei (I) zu scliaffen, worin Y eine Phthailmldogruppe ist, oder 
h) Umsetzen einer Vert>indung der Formel 

R-^-NHCOCHCH, 



35 2 



worin jedes Symbol die vorstehend angefQhrte Bedeutung besitzt, mit einer Verbindung der Fonmel 

40 



45 

worin Y die vorstehend angefulirte Bedeutung besitzt, um eine Verbindung der Formel (I) zu schaffen, worin 
Afur 

-CK-,-'-H-CH^- Oder -CH-CH->-CK-,- 
60 ^ \ ^ 

OH OK 

steht, Oder 

i) Umsetzen einer Verbindung der Fonmel 

55 
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R^-NHCOCHCK, 
?^-KHCCCHCH, 



worin jedes Symbol die vorstehend angefuhrte Bedeutmg besitzt. mlt einer Verbindung der Formel 



CH.=C-Y 

f5 worin Y die vorstehend angefuhrte Bedeutung besltzt und R^^ eine Niederalkaxycarbonylgruppe ist, um 
eine Verbindung der Fonnel (I) zu schaffen, worin A bedeutet, worin R" 

-CH.-CH- 

20 ^ 

die vorstehend angefuhrte Bedeutung besitzt, Oder 

j) Umsetzen einer Verbindung der Fomiel (I), worin Y fur eine Aminogruppe steht, mit Formaldehyd In 
Gegenwart von Ameisensiure. um efne Verbindung der Fonmel (0 zu schaffen, worin YfOr eine Dimethyl- 
25 aminogmppe steht, und nach Bedarf Unterwerfen einer Verbindung der Formel (I), worin R2 R3, R*» A 
Oder Y eine geschutzte Aminogmppe oder eine geschOtzte Hydroxygruppe aufweist, einer Schulzgnippe- 
nenlfemungsreaktion, um eine Verbindung der Formel (I) zu schaffen, worin R^ R2, R3, R*. A und Y eine 
Aminogruppe Oder Hydroxygruppe aufweisen, und nach Bedarf Umwandein der so erhaltenen Verislndung 
der Formel (I) in ein Salz derselben. 
30 2. Verfehren nach Anspmch 1 , worin das Produkt eine Veribindung der Formel (I) ist, worin R^ und R2 jeweils 
eine Alkylgruppe mlt 1-18 C-Atomen, eine Allcenylgruppe mit 2-18 C-Atomen, eine Alkinylgruppe mit 2-18 C- 
Atomen, eine Cydoalkylgruppe mit 3-8 C-Atomen, eine Cydoaikenylgruppe mit 5-8 C-Atomen oder einen kon- 
denslerten alicydischen Kohlenwasserstoffrest mlt 9-11 C-Atomen darstellen, 

der genannte Icondensierte allcyclische Kohlenwasserstoffrest gegebenenfalls durch eine Alkylgruppe mlt 
35 1-5 C-Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1^ C-Atomen, eine Aminogruppe, eine N- 
Alkylaminogruppe mit 1-5 C-Atomen, eine N,N-D!aIkylaminogruppe, in der jeder der Alkylantelle 1-6 CnAtome 
aufweist, eine Nitrogruppe, eine Hydroxygruppe, eine Alkanoylgmppe mlt 1-5 C-Atomen, oder eine Alkoxy^ 
gruppe mlt 1-5 C-Atomen substituiert ist ; 

R3 und R* jeweMs Wasserstoff, eine Alkylgruppe mit 1-18 C-Atomen, eine Alkenylgruppe mit 2-18 C-Ato- 
40 men, eine AiWnylgnjppe mit 2-1 8 C-Atomen, eine Cydoalkylgruppe mit 3-8 C-Atomen, eine Cydoaikenylgruppe 
mit 5-8 C-Atomen, einen aromatischen monocydlschen Kohlenwasserstoffrest, einen bicydlschen aromatt- 
schen Kohlenwasserstoffrest, einen tricydischen aromatischen Kohlenwasserstoffrest. einen teilwelse oder 
vollst§ndlg hydrierten bicydischen aromatischen Kohlenwasserstoffrest, einen teilweise oder vollstandig 
hydrierten tricydischen aromatischen Kohlenwasserstoffrest, eine Gruppe, die durch Kondensieren eines 
46 monocydlschen oder bicydlschen aromatischen Kohlenwasserstoffrestes mit einem gesitUgten oder ungesSt- 
tigten monocydlschen KoWenwasserstoffrest gebildet wird, einen ubert>ruckten Kohlenwasserstoffrest, oder 
eine nfK)nocyclische oder bicydische heterocydische Gruppe bedeuten, die eIn oder zwel Heteroatome enthilt, 
die aus Stickstoff, SauerstofT und Schwefel gewihit Ist (sind) ; 

die genannte Alkylgruppe, Alkenylgruppe und Alkinylgruppe gegebenenfalls durch eine Cydoalkylgruppe 
5a mlt 3-8 C-Atomen, eine Cydoaikenylgruppe mit 5-8 C-Atomen, einen aromatischen nrK)nocyclischen Kohlen- 
wasserstoffrest, einen bicydischen aromatischen Kohlenwasserstoffrest, einen tricydischen aromatischen 
Kohlenwasserstoffrest, einen teilweise od^- vdlstandig hydrierten bicydlschen aromatischen Kohlenwasser- 
stoffrest, einen teilweise oder vdlstindig hydrierten tricydischen aromattechen Kohlenwasserstoffrest, eine 
Gruppe, die durch Kondensation eines monocydlschen oder bicydischen aromatischen Kohlenwasserstoffre- 
55 stes mlt einem gesSttigten oder ungesattlgten monocydlschen Kohlenwasserstoffrest gebfldet wird, einen 
QberbrOckten Kohlenwasserstoffrest, oder eine monocydische oder bfeydische heterocydische Gruppe sub- 
stituiert ist, die ein oderzwei Heteroatome enthSIt, die aus StickstoflT, Sauerstoff und Schwefel gewShlt ist (sInd) ; 
die (der) genannte Cydoalkylgruppe, Cydoaikenylgruppe, aromatische monocydische Kohlenwasserstoffrest, 
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bicydische aromatische Kohlenwasserstoffrest, tricydische aroinatische Kohlenwasserstoffirest, teilweise oder 
vollstandlg hydrierte bicydisdie aromatische Kohlenwasserstoffrest, teilweise oder vollstindig hydrierte tricyo- 
lische aromatische Kohlenwasserstoffrest, die durch Kondensation gebildete Gruppe, der Qberbruckte Kohlen- 
wasserstoffrest und die monocydlsche oder bicydische heterocydische Gmppe gegebenenfalls durch eine 
Alkylgruppe mit 1-5 C-Atomen, eine Halogengruppe, eIne Halogenailcylgruppe mil 1-5 C-Atomen, eine Amlno- 
gmppe, eine N-Alkylaminogruppe mit 1-5 C-Atomen, eine N.N-Dlalkylamlnogruppe, in derjederder Alkylantelle 
1-5 C-Atome aufweist, eine Nltrogruppe, eine Hydroxygruppe, eine Alkanoylgruppe mit 1-5 C-Atomen oder eine 
Alkoxygruppe mit 1-5 C-Atomen substitulert ist ; 

A eine AII«ylengruppe mit 2-1 2 C-Atomen, eine Alkenylengmppe mit 2-1 2 CAtomen, eine Alkinylengruppe 
mit 2-12 C-Atomen, eine Cydoalkylengruppe mit 3-8 C-Atomen, eine Cydoalkenylengmppe mit 4-8 C-Atomen, 
eine Arylengruppe oder eine Gruppe der Formel 

-A1-X3-A2-, 
-Ai-Xa-A2-X*-Aa-, oder 
-Ai-X?-A^X^A^X6-A^ 

1st, worin X^ X^ und X^ JeweDs -O- oder -^(0)n- bedeuten, worin n fur 0, 1 oder 2 steht ; und A^, A^ A^ und 
4^ Jewells eine Alkylengruppe mit 2-12 C-Atomen, eine Alkenyiengruppe mrt 2-12 C-Atomen oder eine Alkiny- 
lengruppe mit 2-12 C-Atomen, eine Cydoalkylengruppe mit 3-8 C-Atomen, eine Cydoalkenylengruppe mit 4-8 
C-Atomen oder eine Arylengruppe ist, 

wobei die genannte Alkylengruppe, Alkenyiengruppe und Alkinylengruppe gegebenenfalls durch eine 
Alkylgruppe mit 1-5 C-Atomen, eine Alkenylgruppe mit 2-5 C-Atomen, eine Alklnylgruppe mit 2-5 CnAtomen, 
eine zweiwerSge Gruppe, die von einem Alkan mit 1-5 C-Atomen abgeleitet ist, eine Qxogruppe, eine Nltro- 
gruppe, eine Hydroxygruppe, eine Alkoxycarbonylgruppe mit 1-5 C-Atomen, eine Aminogmppe, eine N-Alkyl- 
carbamoyloxygruppe, in der der Afkylanteil 1-5 C-Atome aufweist, eine N.N-Dialkylcarbamoyloxygruppe, In der 
jeder der All^anteile 1-5 C-Atome aufweist, eine Halogengruppe, eine Alkoxygruppe, eine Cydoalkylgruppe 
mit 3-8 C-Atomen, einen aromatischen mono-, bi- oder tricydischen Kohlenwasserstoffrest, eine Alkylgruppe 
mit 1-5 C-Atomen, die durch einen aromatischen mono-, bi- oder tricydischen Kohlenwasserstoffrest subst^ 
tuiert ist, oder eine monocyclische oder bicydische heterocydische Gruppe substitulert ist, die ein oder zwei 
Heteroatome enthalt, die aus StIckstoff, Sauerstoff und Schwefel gewahlt ist (sind), 

die genannte Cydoalkylengruppe, Cydoalkenylengruppe und Arylengruppe gegebenenfalls durch eine 
Alkylgruppe mit 1-5 C-Atomen, eine Halogengruppe, eine Hatogenalkylgruppe mit 1-5 C-Atomen, eine Amino- 
gruppe, eine N-AIkylamlnogruppe mit 1-5 C-Atomen, eine N,N-DlalkylamInogruppe, in derjederder Alkylantelle 
1-5 C-Atome aufweist, eine Nltrogruppe, eine Hydroxygruppe, eine Alkanoylgruppe mit 1 -5 C-Atomen oder eine 
Alkoxygruppe mit 1-5 C-Atomen substitulert ist, 

der (die) genannte aromatische mono-, bi- oder tricydische Kohlenwasserstoffrest, Alkylgruppe mit 1-5 C- 
Atomen, die durch einen aromatischen mono-, bi- oder tricydischen Kohlenwasserstoffrest substitulert ist und 
die monocydlsche oder bicydische heterocydische Gruppe gegebenenfalls durch eine Ail^lgmppe mit 1-5 C- 
Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 C-Atomen, eine Aminogruppe, eine N-Alkylami- 
nogruppe mit 1-5 C-Atomen, eine N,N-DtalkyIaminogruppe, in derjederder Alkylanteile 1-5 C-Atome aufweist, 
eine Nltrogruppe, eine Hydroxygruppe, eine Alkanoylgruppe mit 1-5 C-Atomen oder eine Alkoxygruppe mit 1 -5 
C-Atomen substituiert ist, 

X^ und )^ Jewells Sauerstoff oder Schwefsl sind ; 

und Y eine Aminogruppe, eine Alkylaminogruppe mit 1-5 C-Atomen, eine Diaikylamlnogruppe, in derjeder 
der AlkylanteDe 1-5 C-Atome aufweist, eine Cycloalkylaminogruppe mit 3-8 C-Atomen, eine Arylamlnogruppe, 
eine Arylall^lamlnogruppe, In d^derAlkylantell 1-5 C-^me aufweist, eine Alkoxycarbonytaminogruppe mit 
1-5 C-Atomen, eine Alkylcarbonylaminogruppe mit 1-5 C-Atomen, eine Benzamidogrpppe, eine N'-Alkyiurei- 
dogruppe, In der der Alkylantell 1-5 C-Atome aufweist, eine N'-Phen^ureldogruppe, eine N'-Phenylall^urel- 
dogruppe. In der der Alkylanteil 1-5 C-Atome aufweist, eine DialkylamlnoSthytoxycarbonylaminogruppe, In der 
der All^anteil 1-5 C-Atome au^eist, eine a-Aminoalkanoylamlnogruppe, in der der Alkanoylanteil 1-5 C- 
Atome aufweist, eine a-Aminophenylalkanoylaminogruppe, in der der Alkanoylanteil 1-5 C-Atome aufweist, si- 
ne p-Aminoalkanoylaminogruppe, in der der Alkanoylanteil 2-5 CnAtome aufweist, eine 
r-Aminoalkanoylaminogruppe, in der der Alkanoylanteil 3-5 C-Atome aufweist, Sucdnimido, Phthalimido oder 
einen monocydischen oder kondensierten blcydischen heterocycllschen Ring darstellt, 

der genannte monocydlsche oderkondensierte bicydische heterocydische Ring gegebenenfalls durch ei- 
ne Alkylgruppe mit 1-5 C-Atomen, eine Halogengruppe, eine Halogenalkylgruppe mit 1-5 C-Atomen, eine AmK 
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nogmppe, eine N-Alkylaminogruppe mlt 1-5 C-Atomen. eine N,N-DIaikylaminogruppe, in der jeder der Mkyl- 
anteile 1-5 C-Atome aulweist eine Nitrogruppe, eine Hydroxygmppe, eine Alkanoyigmppe mit 1-5 C-Atomen 
Oder eine Alkoxygmppe mit 1-5 C-Atomen sut)stltu!ert ist. 

Y in Kombinatlon mit einem A autouenden Kohlenstoffatom einen monocyclischen Oder kondensierten 
bicyclischen heterocydischen Ring bilden kann, 

der genannte monocyclische oder kondensierte blcydische heterocydisdie Ring gegebenenfeiis durch ei- 
ne Alkylgruppe mit 1-5 C-Atomen, eine Halogengmppe, eine Halogenaikylgruppe mit 1-5 C-Atomen, eine Ami- 
nogruppe, eine N-Aikylaminogruppe mit 1-5 C-Atomen. eine N,N-DiaIkyIamlnogruppe, In der jeder der 
AlkylanteOe 1-5 CnAtome aufweist. eine Nltrognjppe, eine Hydroxygruppe, eine Alkanoylgruppe mit 1-5 C-Ato- 
men Oder eine Alkoxygmppe mil 1-5 C-Atomen substituiert ist, oder ein phanmazeutisch vertraglidies Salz der- 
selben. 

3. Verfahren nadi Anspiuch 1 . worin das Produkt eine Verbindung der Fonmel (I) 1st, worin R^ und R2 jeweils 
eine Alkylgmppe mit 1-18 GAtomen oder eine Cydoalkylgmppe mit 3-8 C-Atomen darstellen. 

4. Verfahren nach Anspruch 1 , worin das Produkt eine Verbindung der Fonmel (I) ist, worin R^ und R2 jeweils 
eine Alkylgmppe mit 1-5 C-Atomen bedeuten. 

5. Verfahren nach Anspmch 1, worin das Produkt eine Verbindung der Fonne! (I) 1st, worin R^und R* jeweils 
Wasserstoff Oder eine Alkylgmppe mlt 1-5 C-Atomen sind. 

6. Verfahren nach Anspmdi 1, worin das Produkt eine Verbindung der Forme! (1) 1st, worin R^ und R^ fur 
Wasserstoff stehen. 

7. Verftihren nadi Anspmch 1 , worin das Produkt eine Verbindung der Fonmel (I) Ist, worin A (1) eine Alkyl- 
engmppe mit 2-6 C-Atomen ist, die gegebenenfeiis durch (Q eine gegebenenfeiis durch eine Halogengmppe 
Oder ein Alkylgmppe mit 1-5 OAtomen substituierte Phenylgmppe, (li) eine Pyridylgmppe, (ill) eine Phenylal- 
kylgmppe, In der der Alkylante0 1-5 CAtome aufweist, Ov) eine Cydoalkylgmppe mit 3-8 C-Atomen, (v) eine 
Hydroxygmppe, (vO eine Alkoxycart)onylgmppe mit 1-5 CrAtomen oder (vil) eine N,N-Dialkylcarbamoyloxy- 
gmppe, in derjeder der Alkylanteile 1-5 C-Atome aufweist, substituiert 1st, (2)-(CH2)rO-(CH2)ar Oder (3) eine 
Phenylengmppe ist 

8. Verfahren nach Anspmch 1 , worin das Produkt eine Verbindung der Formel (I) 1st, worin A fur eine Athy- 
lengmppe steht 

9. Verfahren nach Anspmch 1 , worin das Produkt eine Vert)lndung der Formel (I) ist, worin und Sauer- 
stoff bedeuten. 

10. Verfahren nach Anspmch 1. worin das Produkt eine Verbindung der Fonmel (1) 1st. worin Y eine Aml- 
nogmppe, eine DIalkylaminogmppe, In derjeder der Alkylanteile 1-5 C-Antefle aufweist, eine Phenylamino- 
gmppe, eine Phenylalkylamlnograppe, In der der Alkylanteil 1-5 C-Atome aufweist, eine 
Alkoxycarbonylamlnogmppe mit 1-5 C-Atomen, eine Alkylcarbonylamlnogmppe mit 1-5 C-Atomen, eine Ben- 
zamidogmppe. eine ^^AIkylureidogmppe, In der der Alkylanteil 1-5 C-Atome aufweist, eine N'-Phenylureido- 
gmppe, eine Dialkyiamino§thyIoxycarbonylamihogmppe, In derjeder der Alkylanteile 1-5 C-Atome aufweist, 
eine Glycinamidogmppe, Phthalimidogmppe oder Morpholinogmppe isL 

1 1 . Verfahren nach Anspmch 1 . worin das Produkt eine Verbindung der Formel (I) 1st, worin A-Y eine a>- 
Pyridylalkylgmppe, in der der Alkylantefl 1-8 C-Atome aufweist. eine co-Plperidylalkylgmppe, in der der Alkyl- 
anteil 1-6 C-Atome aufweist. oder eine 4-Plperidylgmppe Ist 

12. Verfahren nach Anspmch 1 , worin das Produkt eine Vert)indung der Fonmel (I) ist. worin Y fQr eine Ami- 
nogmppe steht 

13. Verfahren nach Anspmch 1, worin das Salz ein phanmazeutisch vertragliches S§ureadditk)ns8alz ist 

14. Verfahren nach Anspmch 1, worin das Produkt 1-Amino-2-bis(n-butylcarbamoyloxyathyl)-amino§than 
Oder ein phanmazeutisch vertragliches S§ureaddltk)nssalz desselben Ist 

1 5. Verfahren nach Anspmch 1 , worin das Produkt 1-Amino-2-bls(n-butyicarbamoyloxySthyl)-amino§than- 
dihydrochlorid Ist 

1 6. Verfahren nach Anspmch 1 , worin das Produkt 1.Amino-3-bls(n-butylcarbamoyloxy§thyI)-aminopropan 
Oder ein pharmazeutisch vertragliches Saureadditionssalz desselben ist 

17. Verfahren nach Anspmch 1, worin das Produkt N,N-bls(n-Butylcarbamoyloxy§thyl)-2-(4-chlorphe- 
nyl)3thylendlamin oder ein pharmazeutisch vertrdgllches Saureadditionss^z desselben ist 

18. Verfahren nach Anspmch 1, worin das Produkt N,N-bls{n-Butylcarbanr>oyloxy§thyl>-2-<4-fluorphe- . 
nyl)athylendiamln oder ein pharmazeutisch vertragliches Saureadditionssalz desselben ist 

19. Verfahren nach Anspmch 1, worin das Produkt 1-Amino-2-bls(n-butyIcarbamoyloxyathyl)-amlno-1- 
phenylathan Oder ein pharmazeutisch veriragllches Siureaddltionssaiz desselben Ist 
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